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CONSTITUTION 


OF 


THE  PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 


Arlicle  I.  The  name  of  this  Society  shall  be  The  Philosophical 
Society  of  "Washington. 

Article  II.  The  officers  of  the  Society  shall  be  a  President,  four  Vice* 
Presidents,  a  Treasurer,  and  two  Secretaries. 

Article  III.  There  shall  be  a  General  Committee,  consisting  of  the 
officers  of  the  Society  and  nine  other  members. 

Article  IV.  The  officers  of  the  Society  and  the  other  members  of  the 
General  Committee  shall  be  elected  annually  by  ballot ;  they  shall  hold 
office  until  their  successors  are  elected,  and  shall  have  power  to  fill 
vacancies. 

Article  V.  It  shall  be  the  duty  of  the  General  Committee  to  make 
rules  for  the  government  of  the  Societ}',  and  to  transact  all  its  business. 

Article  VI.  This  constitution  shall  not  be  amended  except  by  a  three- 
fourths  vote  of  those  present  at  an  annual  meeting  for  the  election  of 
officers,  and  after  notice  of  the  proposed  change  shall  have  been  given  in 
writing  at  a  stated  meeting  of  the  Society  at  least  four  weeks  previously. 


ST-A-lTIDIITCa-  K/TJLES 


FOR   TUB  GOVERNMENT   OF   THE 


PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 


January,  1881. 


1.  The  Stated  Meetings  of  the  Society  shall  be  held  at  8  o'clock 
p.  M.  on  every  alternate  Saturday ;  the  place  of  meeting  to  bo  desig- 
nated by  the  General  Committee. 

2.  Notice  of  the  time  and  place  of  meeting  shall  be  sent  to  each 
member  by  one  of  the  Secretaries. 

When  necessary,  Special  Meetings  may  be  called  by  the  Presi- 
dent. 

3.  The  Annual  Meeting  for  the  election  of  officers  shall  be  the 
last  stated  meeting  in  the  month  of  December. 

The  order  of  proceedings  (which  shall  be.  announced  by  the 
Chair )  shall  be  as  follows  : 

First,  the  reading  of  the  minutes  of  the  last  Annual  Meeting. 

Second,  the  presentation  of  the  annual  reports  of  the  Secreta- 
ries, including  the  announcement  of  the  names  of  members  elected 
since  the  last  annual  meeting. 

Third,  the  presentation  of  the  annual  report  of  the  Treasurer. 

Fourth,  the  announcement  of  the  names  of  members  who  having 
complied  with  Section  12  of  the  Standing  Rules,  are  entitled  to  vote 
on  the  election  of  officers. 

Fifth,  the  election  of  President. 

Sixth,  the  election  of  four  Vice-Presidents. 

Seventh,  the  election  of  Treasurer. 

Eighth,  the  election  of  two  Secretaries- 
Ninth,  the  election  of  nine  members  of  the  General  Committee. 

Tenth,  the  consideration  of  Amendments  to  tlie  Constitution  of 
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10.  Communications  intended  for  publication  under  the  auspices  of 
the  Society  shall  be  submitted  in  writing  to  the  Greneral  Committee 
for  approval. 

11.  New  members  may  be  proposed  in  writing  by  three  members 
of  the  Society  for  election  by  the  General  Committee :  but  no  per- 
son shall  be  admitted  to  the  privileges  of  membership  unless  he 
signifies  his  acceptance  thereof  in  writing  witliin  two  months  after 
notification  of  his  election. 

12.  Each  member  shall  pay  annually  to  the  Treasurer  the  sum 
of  five  dollars,  and  no  member  whose  dues  are  unpaid  shall  vot«  at 
the  annual  meeting  for  tho  election  of  officers,  or  be  entitled  to  a 
copy  of  the  Bulletin. 

In  the  absence  of  the  Treasurer,  the  Secretary  is  authorized  to 
receive  the  dues' of  members. 

The  names  of  those  two  years  in  arrears  shall  be  dropped  from 
the  list  of  mcraber?«. 

Notice  of  resignation  of  membership  shall  be  given  in  writing 
to  the  General  Committee  through  the  President  or  one  of  the  Sec- 
retaries. 

13.  The  fiscal  year  shall  terminate  with  the  Annual  Meeting. 

t 

14.  Members  who  arc  absent  from  the  District  of  Columbia  for 
more  than  twelve  months  may  be  excused  from  payment  of  the 
annual  assessments,  in  which  case  their  names  shall  be  dropped 
from  the  list  of  members.  They  can,  however,  resume  their  mem- 
bership by  giving  notice  to  the  President  of  their  wish  to  do  so. 

15.  Any  member  not  in  arrears  may,  by  the  payment  of  one 
hundred  dollars  at  any  one  time,  become  a  life  member,  and  be 
relieved  from  all  further  annual  dues  and  other  assessments. 

All  moneys  received  in  payment  of  life  membership  shall  be 
invested]  as  portions  of  a  permanent  fund,  which  shall  be  directed 
solely  to  the  furtherance  of  such  special  scientific  work  as  may  be 
ordered  by  the  General  Committee. 


OF   TUB 

GENERAL    COMMITTEE     OF    THE    PHILOSOPHICAL 

SOCIETY   OF    WASHINGTON. 

January,  1881. 


1 .  The  President,  Vice-Presidents,  and  Secretaries  of  the  Society 
shall  hold  like  offices  in  the  General  Committee. 

2.  The  President  .shall  have  power  to  call  special  meetings  of  the 
Committee,  and  to  appoint  Sub-Committees. 

3.  Tlie  Sub-Committees  shall  prepare  business  for  the  General 
Committee,  and  perform  such  other  duties  as  may  be  entrusted  to 
them. 

4.  Tliere  shall  be  two  Standing  Sub-Committees ;  one  on  Com- 
munications for  the  Stated  Meetings  of  the  Society,  and  another  on 
Publications. 

5.  The  General  Committee  shall  meet  at  half-past  seven  o'clock 
on  the  evening  of  each  Stated  Meeting,  and  by  adjournment  at 
other  times. 

G.  For  all  purposes  except  for  the  amendment  of  the  Standing 
Rules  of  the  Committee  or  of  the  Society,  and  the  election  of 
members,  six  members  of  tlie  Committee  shall  constitute  a  quorum. 

7.  The  names  of  proposed  new  members  recommended  in  con- 
formity with  Section  11  of  the  Standing  Eules  of  the  Society,  may 
be  presented  at  any  meeting  of  the  General  Committee,  but  shall 
lie  over  for  at  least  four  weeks  before  final  action,  and  the  concur- 
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FOR  THE 

PUBLICATION  OF  THE  BULLETIN 

OV   THE 

PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 

January,  1881. 


1.  The  President's  annual  address  shall  be  published  in  full. 

2.  The  animal  reports  of  the  Secretaries  and  of  the  Treasurer 
shall  be  publicshed  in  full. 

3.  When  directed  by  the  General  Committee,  any  communication 
may  be  published  in  full. 

4.  Abstracts  of  papers  and  remarks  on  the  same  will  be  pub- 
lished, when  presented  to  the  Secretary  by  the  author  in  writing 
within  two  weeks  of  the  evening  of  their  delivery,  and  approved  by 
iho  Committee  on  Publications.  Brief  abstracts  prepared  by  one 
of  the  Secretaries  and  approved  by  the  Committee  on  Publications 
may  also  be  published. 

5.  Communications  which  have  been  published  elsewhere,  so  as 
to  be  generally  accessible,  will  appear  in  the  Bulletin  by  title  only, 
l>ut  with  a  reference  to  the  place  of  publication,  if  made  known  in 
stason  to  the  Committee  on  Publications. 


Note.   The  attention  of  members  to  the  a6ocff  rules  is  speeialfy  requested, 
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LIST  OF  MEMBERS 


OF 


THE  PHILOSOPHICAL  SOCIETY  OF  f  ASHMTON, 

Ckyrrected  to  July  18<A,  1881. 


The  names  of  the  Founders  of  the  Society,  March  13,  1^1,  are  printed 
in  small  capitals;  for  other  members  the  dates  of  election  are  jjiven. 

2  indicates  a  life  mender  by  payment  of  100  dollars. 

*  indicates  absent  from  the  District  of  Columbia,  and  excused 

from  dues  until  announcing  thoir  return. 

**  indicates  resigned. 

?   indicates  dropped  for   non-payment  of  dues,  or   nothing 
known  of  him. 

f  indicates  deceased. 

N.  B. — It  is  scarcely  possible  for  the  Treasurer  to  keep  a  correct  record  of 
those  who  are  absent  and  excused  from  paying  dues,  unless  members  w^ill 
keep  him  duly  notified  of  their  removals. 
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185th  Meeting.  October  9, 1880. 

The  President  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read  and  adopted. 

The  President  notified  the  meeting  of  the  decease  of  Prof.  Peibce' 
whereupon 

Mr.  Elliott  moved  the  appointment  of  a  committee  of  three,  to 
be  appointed  by  the  Chair,  to  draft  resolutions  in  accordance  with 
the  notice  just  given  and  submit  the  same  at  the  next  meeting. 

The  Chair  appointed  as  Committee :  J.  E.  Hiloard,  J.  H.  C. 
Coffin,  and  Wm.  Ferrell. 

The  treasurer  notified  the  meeting  that  Vol.,  3  of  the  Bulletin 
had  been  published,  and  that  a  copy  would  be  forwarded  to  all 
members  not  in  arrears. 

Mr.  C.  Abbe  communicated  the  first  part  of  a  paper  on  the 
Aurora  Borealis,  referring  to  studies  made  by  him  on  the  appear- 
ance of  the  aurora  of  April  4,  1874.  He  spoke  of  the  difficulty 
which  beset  the  consideration  of  the  explanation  of  the  appearance 
of  the  aurora,  and  especially  of  obtaining  the  altitude  of  the  arch. 
The  present  modes  of  measuring  the  height  yield  only  negative 
results,  as  shown  by  the  experiments  of  Bravais  and  Martin,  using 
the  trigonometrical  method.  The  second  mode  employs  the  varying 
amount  of  dip  at  separate  localities,  using  it  according  to  Galles' 
method,  which  assumes  the  dip  of  the  needle  to  be  of  the  same 
amount  in  the  upper  regions  of  the  air  as  at  the  earth's  surface, 
which  has  not  been  proved.  Mr.  Abbe  also  referred  to  Gauss' 
formula  for  calculating  the  direction  and  intensity  of  magnetism  for 
all  localities,  and  the  defects  in  Galles'  method  of  calculating  the 
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tude,  as  one  which  seems  to  him  difficult  to  explain  on  any  theory 
that  the  aurora  was  a  local  phenomenon. 

The  meeting  then  adjourned. 


186th  Meeting.  October  23, 1880. 

The  President  in  the  Chair. 

The  minutes  of  last  meeting  were  read  and  adopted. 

The  President  notified  the  meeting  of  the  decease  of  General  A. 
J.  Myer,  one  of  the  members  of  the  Society. 

Dr.  Toner  moved  the  appointment  of  a  committee  to  draft  reso- 
lutions suitable  to  the  occasion. 

Committee  appointed :  Messrs.  J.  C.  Welling,  Cleveland  Abb£> 
Garrick  Mallery. 

The  committee  appointed  at  the  last  meeting  of  the  Society,  to 
report  a  resolution  commemorative  of  the  decease  of  Prof.  Peirce, 
reported  as  follows : 

Resovhdj  That  the  Philosophical  Society  of  Washington  put  on 
record  their  appreciation  of  the  eminent  services  to  science  rendered 
by  the  late  Prof.  Benjamin  Peirce,  of  Harvard  University,  some 
time  since  Superintendent  of  the  United  States  Coast  Survey,  and 
during  that  time  a  member  of  this  Society.  His  introduction  of 
the  new  modes  of  condensed  mathematical  thought  into  celestial 
mechanics,  and  his  development  of  new  algebraic  methods  to  their 
uttermost  limit,  will  ever  mark  him  as  one  of  the  most  powerful 
mathematicians  of  our  age. 

Mr.  Alvord  said  he  had  a  warm  sympathy  with  this  just  and 
appropriate  tribute  to  the  memory  of  Benjamin  Peirce.  Though 
he  could  say  much  in  admiration  of  his  genius  and  of  his  works, 
he  would  now  only  make  an  allusion  to  a  mathematical  discussion 
in  which  Prof.  Peirce  referred  to  his  friend  Agassiz,  for  whom  he 
always  expressed  a  warm  regard* 

In  the  spring  of  1865  Prof.  Peirce  invited  the  speaker  to  attend 
the  meeting,  at  Northampton,  in  August  of  that  year,  of  the 
National  Academy  of  Science,  at  which  he  expected  to  read  a 
paper.  On  reaching  the  room  was  found  arranged  around  the 
walls  about  a  dozen  large  drawings  to  illustrate  the  "  Path  of  the 
Sling"  which  was  his  topic.     He  had  obtained  an  equation  of  this 
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path.  The  curve  exhibiting  this  path  was  very  simple  in  his  first 
drawings  and  yerj  complicated  in  the  last,  according  to  the  changes 
made  in  the  constants  entering  into  the  equation,  but  the  law  on 
the  equation  of  the  curve  remained  the  same.  The  last  drawings 
disclosed  highly  complex  and  involved  curves  not  unlike  the 
epicycloids. 

Prof.  Peibce  said  that  these  drawings  had  greatly  interested  Pro£ 
Agassizy  then  absent  in  his  voyage  around  Cape  Horn.  It  was  a 
striking  example  of  the  great  varieties  and  possibilities  in  nature, 
buried  in  the  same  law.  These  curves,  however  apparently  differ- 
ent, were  traced  by  the  use  of  the  same  identical  equation,  and 
between  the  examples  exhibited  by  Prof.  Peirce  of  course  myriads 
of  intermediate,  curves  existed.  It  is  obvious  that  the  attraction  of 
all  this  to  Agassiz  was  the  anolagy  to  organisms  in  botany  and  in 
zoology  where  groups  and  species  obey  some  common  generalization. 

A  son  of  Prof.  Peirce  has  stated  that  this  discussion  was  never 
printed,  and  it  is  feared  that  a  large  share  of  his  brilliant  original 
conception  will  never  be  published! 

Mr.  Elliott  referred  in  warm  terms  to  the  genial  disposition  of 
Prof.  Pierce,  and  to  the  encouragement  always  given  by  him  to 
young  investigators,  a  characteristic  by  which  he  was  marked. 

Mr.  Elliott  mentioned  that  he  was  the  fortunate  possessor  of  a 
presentation  copy  of  the  "  Linear  Associative  Algebra  "  referred  to 
by  Prof  Hilgard,  a  work  which  could  not  fisiil  to  impress  the  in- 
vestigator with  respect  and  admiration  for  the  great  genius  of  the 
author. 

Prof.  HiLOARD  said  he  would  supplement  his  first  characteriza- 
tion of  the  ideal  algebra,  and  would  call  that  work  the  exhaustive 
treatment  of  a  given  mode  of  investigation,  a  method  of  research 
carried  to  its  uttermost  limit  and  completely  exhausted. 

Mr.  Alvobd  stated  that  Prof.  Peirce  undoubtedly  did  a  good 
deal  to  further  the  cause  of  astronomical  science  by  obtaining  appro- 
priations to  test  the  value  of  heights  on  the  Union  Pacific  Railroad 
for  astronomical  observations.  In  August,  1868,  at  Chicago,  tho 
American  Association  for  the  Advancement  of  Science  recommended 
the  establishment  of  an  observatory  in  that  region.  Prof.  Peirce, 
as  Superintendent  of  the  Coast  and  (Geodetic  Survey,  had  observa- 
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tions  made  at  Sherman  Station  by  Prof.  C.  A.  Young,  and  on  the 
Sierra  Nevada  by  Prof.  Davidson.  All  this  paved  the  way  for  the 
endowment  and  establishment  of  the  Lick  Observatory.  These 
experiments  led  to  the  conclusion  that  the  atmosphere  of  California 
was  most  fsivorable  to  such  observations.  The  more  recent  tentative 
observations  of  Mr.  Burnham  at  Mount  Hamilton  confirm  these 
views,  and  give  promise  of  great  success  at  the  Lick  Observatory. 

Prof.  Abbe  said  that  while  the  scientific  and  public  works  of 
Prof.  Peirce  would  always  be  spoken  of  with  admiration,  his  social 
characteristics  were  equally  interesting.  Prof.  Abbe  could  never 
forget  the  first  time  he  shook  hands  with  the  venerable  mathe- 
matician in  1860,  when  he  felt  that  there  was  a  bond  of  union  and 
sympathy  between  them.  Almost  the  first  words  he  ever  heard 
him  irtter  gave  a  glimpse  of  the  man  himself.  He  had  heard  Prof 
Peirce  say  that  the  true  poet — he  who  writes  the  most  elevated 
poetry — ^is  the  pure  mathematician. 

Remarks  by  Mr.  Edward  Goodfellow. 

It  was  my  privilege,  more  than  a  quarter  of  a  century  ago  to  be 
ordered  to  duty  under  Prof.  Peirce's  direction,  to  aid  him  in  cer- 
tain investigations  he  was  making  in  behalf  of  the  Coast  Survey, 
with  the  object  of  ascertaining  the  most  probable  value  to  be  as- 
signed to  observations  of  moon  culminations  in  the  determination 
of  differences  of  longitude. 

He  was  then  in  the  prime  of  life  and  upon  the  threshold  of  that 
great  fiime  which  his  works  brought  to  him  but  a  few  years  later* 
He  impressed  me  as  a  man  of  thorough  kindliness  of  heart.  I 
came  to  Cambridge  an  entire  stranger ;  he  interested  himself  per- 
sonally in  obtaining  for  me  home-like  lodgings,  and  not  unfrequently 
would  come  to  my  room  to  explain  in  detail,  or  to  write  out  at  length, 
formulae  which  in  his  own  very  concise  forms  had  been  to  me  an  en- 
tire puzzle. 

Among  the  Harvard  students  he  was  very  popular;  his  text- 
books though  were  less  liked  than  himself.  It  was  a  common  say. 
ing  among  the  collegians,  that  Prof.  Peirce  took  for  granted,  in  his 
books,  that  every  one  had  as  clear  an  insight  into  mathematics  as 
he  himself  had. 

I  was  on  duty  at  West  Hills,  one  of  the  Coast  Survey  stations  on 
Long  Island,  in  1865,  when  Prof.  Peirce  came  to  see  Mr.  Bache^ 
then  just  returned  from  Europe,  but  not  with  improved  health. 
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Two  years  later,  the  death  of  Prof.  Bache  created  a  great  va- 
cancy. At  that  time  the  character  and  qualifications  of  the  man 
who  should  succeed  hiin  in  that  high  office  were  thoroughly  under- 
stood. A  recognized  pre-eminence  among  scientific  men,  an  ability 
to  form  an  independent  judgment  respecting  the  problems  of  geou 
desy  involved  in  the  work — these  were  essentials.  It  is  enough  to 
say  of  Prof.  Peirce  that  his  appointment  amply  fulfilled  these  re- 
quirements. Foremost  among  the  geometers  of  his  own  land,  and 
regarded  as  in  the  front  rank  of  foreign  mathematicians.  Prof. 
Peirce,  during  the  first  years  of  his  superintendency,  developed  an 
administrative  ability,  which,  in  the  methods  of  its  exercise,  won 
for  him  the  friendly  regard  and  respect  of  both  the  older  and 
younger  officers  of  the  survey.  Recognizing,  with  a  fine  tact  and 
courtesy,  the  conditions  entailed  upon  officers  engaged  in  field 
work — much  physical  hardship,  small  pay,  and  slow  promotion — 
he  established  a  system  of  gradual  increase  of  pay  at  certain  in- 
tervals, aud  according  to  merit. 

With  Grovernment  officials,  members  of  Congress,  and  all  whom 
it  was  necessary  to  consult  in  obtaining  appropriations  for  the  sur- 
vey, Prof  Peirce  was  never  at  fault ;  he  knew  how  to  use  the  legiti- 
mate methods  of  success;  and  he  will  long  be  remembered,  not 
only  as  a  great  mathematician,  but  as  the  able  director  of  an  im- 
portant national  work. 

President  Newcomb  said,  as  one  who  had  known  Prof  Peirce 
only  a  little  less  than  a  quarter  of  a  century,  it  might  not  be  in- 
appropriate for  him  to  say  a  few  words,  although  much  that  he 
would  have  said  had  been  anticipated  by  those  who  had  already 
addressed  the  Society. 

One  of  the  most  interesting  points  in  Prof  Peirce's  character 
was  the  fact  that  he  was  anything  but  a  mathematician,  as  conven- 
tionally understood — cold,  unsympathizing,  living  in  an  atmosphere 
above  the  rest  of  the  world.  Prof.  Newcomb  had  never  known  any 
one  who  bad  a  better  heart. 

Several  members  had  spoken  of  the  encouragement  given  by 
Prof  Peirce  to  those  who  first  entered  upon  their  life  career.  The 
speaker's  first  interview  with  that  distinguished  mathematician  had 
been  indelibly  impressed  upon  his  mind.  What  struck  him  most 
forcibly  about  Prof  Peirce  at  that  time  was  the  perfectly  unsophis- 
ticated way  in  which  he  put  one  at  ease,  and  the  total  freedom 
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from  anything  like  dignity  or  pretentiousness  which  one  might  sup- 
pose would  be  seen  in  so  great  a  man.  An  interesting  trait  in  Prof. 
Peirce's  intellectual  character  was  his  disposition  to  look  at  the 
philosophical  side  of  things.  Altogether,  his  mathematical  works 
were  as  much  treatises  on  formal  logic  as  they  were  on  formal 
mathematics.  The  paper  on  multiple  algebra,  referred  to  by  Prof. 
Hilgard,  had  very  much  of  that  character. 

Prof.  Peirce's  method  of  judging  men  was  peculiar.  Among  his 
students  he  recognized  only  two  classes — those  who  knew  and  those 
who  did  not  know.  Owing  to  the  general  vivacity  of  his  character 
he  invested  the  driest  subjects  with  interest.  Those  who  listened  to 
his  elocution  almost  fancied  that  they  understood  the  highest  things 
ha  talked  about. 

Mr.  Lesteb  F.  Wabd  made  a  communication  on  the 

ANIMAL  POPULATION  OF  THE  GLOBE. 

He  stated  that  he  had  recently  had  occasion  to  compile,  chiefly 
from  official  sources,  the  statistics  of  live  stock  in  the  various 
countries  of  the  globe  from  which  any  data  could  be  obtained,  and 
thought  that  some  of  the  general  results  arrived  at  might  possess 
sufficient  scientific  interest  to  warrant  laying  them  before  the 
Society. 

The  whole  number  of  countries  from  which  information  of  this 
character  had  been  collated  was  twenty-seven,  embracing  all  the 
countries  of  Europe  except  European  Turkey,  the  several  British 
Colonies  in  Australasia,  the  Island  of  Ceylon,  Cape  Colony  and 
Natal  in  South  Africa,  Mauritius,  the  Dominion  of  Canada,  New- 
foundland, Jamaica,  the  Argentine  Republic,  Uruguay,  Chili,  and 
the  United  States.  The  species  of  animals  of  which  cognizance 
was  alone  taken  were :  horses,  mules,  asses,  horned  cattle,  sheep, 
goats,  hogs,  buffaloes,  and  reindeer.  The  reports  were  very  incom- 
plete except  with  respect  to  the  four  leading  species,  viz :  horse?, 
cattle,  sheep,  and  hogs. 

The  total  number  of  each  species  actually  reported  upon  was  as 
follows : 

Horses 47,181,384 

Mules 3,474,391 

Asses 2,217,166 

Mules  and  asses,  not  distinguished   -  11,849 


2^  BtXLETO:  <yr  IHE 

!%««|» S^7<5SJ(M5 

Gmu l^imj»ll 

Ha^ njsm^3i 


€90,^28.416 


Tbe  cMihr  fpedci  lor  wbidi  m  iiiimili  kad  been  made  of  die 
toUl  Dtunber  in  the  world  was  the  dieepu  Mr.  Robert  P.  Porter 
had  made  lodb  an  eftunate,  iriiidi,  thon^  Tarjing  from  the  official 
datA  in  manj  ^  the  abore  eoontries,  afibrded  a  baas  lor  extend 
ing  the  fignrei  aliead j  obtained  to  the  remaining  portiona  of  the 
^obe,  and  according  to  which  the  orine  ptynlation  of  the  earth 
would  reach  577,763^15.  Using  this  result  as  a  baas,  a  yerj 
roogh  estimate  <!ff  the  number  of  each  of  the  remaining  qwcies 
in  regions  not  alreadj  corered  bj  actual  ennmentioiis  would 
place  the  aggregate  number  ^  all  the  species  named  thronghoot 
the  world  at  a  litde  upward  of  one  billion  head  and  their  dktii- 
bution  would  then  be  about  as  foUows : 

Horses     -        -        -        -        -        -  70,770,597 

Cattle 236,397,781 

Sheep 577,763,015 

Hogs 100,000,000 

All  other  animals     ....  32^1,247 

1,017,322,640 

Seasons  were,  however,  givoi  for  r^arding  this  estimate  con- 
siderabl  J  too  low,  both  as  to  the  number  of  sheep,  upon  which  it 
is  based,  and  also  in  the  aggr^ate,  and  the  speaker  thought  that 
the  latter  would  probably  reach  nearlj  a  billion  and  a  half 

Ckimparisons  were  then  made  with  the  human  population.  Ac- 
cording to  a  recent  work  bj  Baron  Kolb  the  population  of  the  27 
c^juntries,  from  which  reports  were  obtained,  amounted,  in  1878,  to 
306,100,000.  This  would  give,  upon  an  average,  in  all  these  coun- 
tries, 130  hones,  430  cattle,  1,046  sheep,  224  hogs,  and  29  of  all 
the  remaining  animals  taken  together,  to  each  1,000  human  beings, 
and  for  all  these  species  combined,  1,887  animals  to  each  1,000  of 
population. 
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The  latest  issue  of  Bebm  &  Wagner's  Bevolherung  der  Erde, 
(No.  6,)  gives  the  present  population  of  the  earth  at  1,456,000,000. 
K  the  above  estimates  of  the  number  of  each  of  these  classes  of 
animals  in  the  entire  world  could  be  relied  upon,  they  would  show, 
for  each  1,000  of  human  population,  50  horses,  166  cattle,  407 
sheep,  70  hogs,  and  23  of  the  other  species  taken  together,  or  716 
of  all  the  kinds  enumerated.  But,  as  above  stated,  these  figures 
are  probably  far  too  low,  and,  if  the  truth  could  be  known,  it  would 
probably  be  found  that  the  animal  population  within  these  limits 
would  not  fall  far  below  the  human  population. 

The  paper  was  concluded  with  some  general  observations  on  the 
moral  bearings  of  the  question  of  animal  domestication.  It  was 
held  that  these  &cts  constituted  a  sufficient  justification  of  man's 
general  treatment  of  the  brute  creation ;  that  a  larger  amount  of 
animal  life  exists  under  man's  influence  than  could  exist  without 
it ;  that  he  creates  more  life  than  he  destroys ;  that  his  methods  of 
destruction  are  less  painful  than  those  of  Nature ;  that  it  is  to  his 
interest  to  treat  animals  well,  to  supply  them  with  abundant  food, 
and  relieve  them  from  those  constant  fears,  both  of  enemies  and  of 
want,  which  characterize  their  condition  in  a  wild  state ;  and  that 
when  life  is  taken,  it  is  done  quickly  and  as  painlessly  as  possible ; 
that  the  reverse  of  all  this  is*  the  case  in  Nature,  and  hence  a 
great  amount  of  human  sympathy  is  wasted  on  the  creatures  under 
man's  control  in  consequence  of  ignorance  of  a  few  facts  and  prin- 
ciples. 

Observations  on  the  foregoing  paper  were  made  by  Messrs. 
Elliott  and  Gill. 

The  meeting  then  adjourned. 


187th  Meeting.    10th  Annual  Meeting,  Novembeb  6th,  1880. 

Vice-President  Hilgard  in  the  Chair. 

Thirty-nine  members  present 

Meeting  called  to  order  by  the  Chair. 

The  Secretary  read  proceedings  of  the  last  annual  meeting  (1 68th 
meeting)  held  November  16th,  1879. 

The  named  of  members  elected  since  the  last  annual  meeting  were 
announced. 
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Preliminary  to  voting,  the  list  of  paid  up  members  was  read. 

The  election  of  officers  for  the  ensuing  year  was  conducted  in 
accordance  with  the  roles  of  the  Society,  with  the  following  re- 
sults:— 

President,  Joseph  Jaitvieb  Woodwakd. 

Viee-PrenderUSf  W.  B.  Taylor,    J.  C.  Welliho, 

J.  E.  HiLOABD,    J.  K.  Babnes, 

Treasurer,  Cleveland  Abbe. 

Secretaries,  T.  N.  Gill,    C.  E.  Dutton. 

membeb8  of  the  general  committee. 

John  W.  Powell,  Simon  Newcomb, 

William  Harknebb,  E.  B.  Elliott, 

Garrick  Mallert,  Ghas.  a.  Shott, 

John  R.  Eastman,  Thomas  Antibell, 

Jos.  M.  Toner. 

It  was  moved  by  Mr.  Coffin — 

That  the  consideration  of  the  subject  of  annual  reports  to  be 
made  by  the  officers  of  the  Society,  be  referred  to  the  General 
Committee,  for  such  action  as  they  may  deem  desirable. 

Adopted.  • 

It  was  also  moved  by  Mr.  Coffin — 

That  the  General  Committee  be  requested  to  provide  some  means 
for  obtaining  an  annual  address  from  the  retiring  President  and 
report  the  same  to  the  Society. 

Adopted. 

Society  then  adjourned. 


188th  Meeting.  November  20,  1880. 

The  President,  Mr.  J.  J.  Woodward,  in  the  Chair,  and  58  mem- 
bers present 

The  newly-elected  President  addressed  a  few  remarks  to  the  So- 
ciety, expressive  of  his  high  appreciation  of  the  honor  conferred 
upon  him  by  his  election  as  President  of  the  Society,  and  conveying 
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assurance  of  his  desire  and  earnest  efforts  to  fill  the  office  accept- 
ably, and  to  aid  in  rendering  its  meetings  interesting  and  in- 
structive. 

The  Chair  announced  the  appointment  of  a  Committee  on  Com- 
munications, viz :  Mr.  C.  E.  Dutton  and  Mr.  Gabrick  Mallebt. 

Mr.  J.  C.  Welling  then  presented,  pursua,pt  to  a  resolution  of 
the  Society  passed  at  its  186th  meeting,  the  following  preamble  and 
resolution  relative  to  the  decease  of  an  honored  fellow  member, 
viz.,  the  late  General  Albert  J.  Myer  : 

Whereas  in  the  death  of  Brigadier  General  Albert  J.  Myer, 
late  Chief  Signal  Officer  of  the  Army,  this  Society  has  been  called 
upon  to  mourn  the  loss  of  one  of  its  founders  as  well  as  one  of  its 
most  distinguished  members,  therefore,  be  it 

Resolvedf  That  in  testifying  our  deep  regret  at  the  sudden  termi- 
nation of  the  useAil  life  of  General  Myer,  while  as  vet  he  was  ap- 
parently in  the  mid-career  of  his  activity,  we,  at  the  same  time, 
would  record  our  admiration  of  those  energetic  qualities  which  he 
brought  to  every  sphere  of  duty  he  was  called  to  fill,  and  by  virtue 
of  which  he  was  able,  on  the  one  hand,  to  organize  a  system  of 
military  signaling  highly  valuable  to  the  Government  in  the  late 
war,  and,  on  the  other  hand,  to  develop  a  wide  field  of  usefulness 
by  directing  the  whole  energy  of  the  signal  service  to  the  study  and 
the  practical  applications  of  the  science  of  meteorology,  in  both 
which  provinces  he  displayed  a  remarkable  talent  for  control  and 
great  liberality  of  public  spirit. 

Resolved,  That  these  proceedings  be  entered  upon  the  minutes  of 
the  Society. 

The  first  communication  of  the  evening  was  by  Mr.  John  Jay 
Knox,  entitled 

THE  distribution  OF  LOANS  IN  THE  BANK  OF  FRANCE,  THE 
NATIONAL  BANKS  OF  THE  UNITED  STATES,  AND  THE  IMPERIAL 
BANK   OF  GERMANY. 

Mr.  Knox  first  gave  a  brief  outline  of  the  operations  of  the 
Bank  of  France  during  and  since  the  late  Franco-Prussian  war. 
While  it  appears  that  the  bank  deals  in  very  large  amounts  of 
money,  particular  attention  was  drawn  to  the  fact  that  it  also  dis- 
tributes among  the  people  smaller  amounts  than  the  smallest  banks 
in  this  country,  and,  in  its  annual  reports  of  its  transactions,  prides 
itself  upon  the  fact  that  it  has  rendered  services  to  so  many  of  the 
humblest  citizens.  After  reciting  the  amount  of  commercial  paper 
discounted,  the  amount  of  advances  on  collateral  securities,  and 
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the  amoont  of  Becmides  of  the  French  GoT^runent  held  bj  it,  he 
proceeded  to  quote  from  the  bank  reports  of  1879  the  claasifieatMHi 
of  the  Paris  bills  received  at  the  bank : 

Bills  of  10  fr^  or  $2  each«  and  under     -        -  7,842 

Bills  of  11  fir.  to  50  fir.  each«  or  $2.20  to  $10,  392,845 
Bills  of  51  fir.  to  100  fir.  each,  or  $10.20  to  $20,  623,232 
Bills  of  above  100  fir.  each,  or  $20         -        -    2,878,294 


Total 3,902,213 

The  average  value  of  the  bills  thus  discounted  at  Paris,  in  1879, 
was  859  francs  or  $171.80.  At  the  branches  of  the  bank,  of  which 
there  are  ninety,  the  average  amount  of  the  bills  discounted  was 
992  francs  or  $198.40.  Similarly  in  the  year  1878,  this  average 
value  was,  at  Paris,  892  firancs  or  $178.40,  and  in  the  branches  of 
the  bank  992  fi-ancs  or  198.40.  The  averages  for  both  the  bank 
and  its  branches  were  for' 1878,  944  fi-ancs  or  $188.80,  and  for 
1879,  900  francs  or  $180.00. 

The  bank  of  France  receives  these  bills  firom  bankers  who  keep 
accounts  with  it  as  it  discounts  only  for  its  depositors.  These 
bankers  in  turn  discount  them  for  small  brokers  who  receive  them 
for  this  purpose  from  the  working  classes.  The  bills  are  presented 
at  the  bank  with  accompanying  schedules.  The  rate  of  interest  is 
the  same  on  small  bills  as  on  large  ones,  and  no  charge  is  made 
beyond  this  ordinary  discount  or  interest  The  greater  part  of 
these  small  bills  are  promissory  notes  and  issued  from  small  manu- 
facturers, and  also  from  workmen  on  their  own  account,  known  as 
makers  of  the  Articles  de  Paris.  The  annual  exports  of  such 
articles  amount  it  is  said  to  twenty-five  millions  of  dollars,  and 
they  coDsist  of  nic-nacs,  toys,  doUs,  cheap  bronze  jewelry,  and  simi- 
lar products. 

Mr.  EIkox  also  gave  a  classification  of  the  notes  and  .hills  dis- 
counted and  held  by  the  National  Banks  of  the  United  States  on 
October,  2. 1879,  when  the  total  amount  of  loans  was  $875,013,107. 
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This  luim&er  <ii  ^isss»  a£'  paper  <fik»ii]iiiHi£., ;»  ^IHI  ^«-  :iKfi3iv,  ^^^os 

ai%r  G&e^  iaane^  aaufiuzic,.  tt^R*  oiunA^r  (%£  (SoMBvant^  mmfk  ^flnrih^  tSt& 

mi^vft  nkuoi  §Tft  fifix^uBOBUiB  tniJIHiunif  ^kS^'^&MuMiWy,  ^^fM^  miuM  %s 

^^uaJ!  {kft>  sb  (&miiai](i  <«€*  i^<^l$>  rmnittiJ%  fur  ees^  ^(rittgn,  («r  $^i$l$)  i&o- 
fta«^,ii!  ^oiisLy  on  t^  (tnimnBy.    IDbs  uimAiar  (^'  imilis  isoifi  Mlk  (oif  il(Dl$> 

^v  <tiiwmiian&fy  jsmv^  ti&fism  ircp^Hl&imnit  (sif  tt&ki-  m&s ik^  n  wikiilk  rSbt  mum- 
l^«r  (?4^  IbvUIb  (^€  him  ti&BSXB  $1U$!M!1^  <iadb  w^s  ^t^7^  ^vtMcfti  »  imsit® 

Mm&^  tZW ;  Iw^mtm,  $711 ;  ^ew  HajmpiMptg  $^15 ;  Ssmnfti  Oup»> 

TUtM^  ImptoM  Booik  €^  Gcnnmr  1b»  a  ci{ttd  of  I^^MM^^im, 
au&M^  »  Bfoxeatibbd  m  thtAj  €d  Btriisi. 

TW  tocal  fiiauBkI)«r  <o^  bilk  <^  all  Idn^  £scoisnted  dvaiin^  (tl&e  jvar 

an^o^wDdt  <o^  <adb  biU  bciiig  fS-SS^ JNO.  Hae  bilk  are  dbssi&d  a$  M- 
kyv»:  TWt^  w«r&  5^^5(M  ttmn  bilk,  amwHinring  to  Sd5os,66^1jS50 — 
aT«faj^  $419^15  caeb ;  the  omnber  of  bills  oo  places  in  Germa^j 
wm^  IJ'^Zi^U  MmtmD^og  to  $57Sj6d3;^5,  and  aTeragii^  |:^15.47 
<UMrb;  ssmI  tliMr  namber  of  Ibragn  bilk  was  6^479,  in  amoemi 
f^^VJ/I^f  and  areragiDg  $1^15^32  each.  Tbe  aTenge  amoonl 
<of  l4Q«u»  acid  diicofiot0  for  the  jear  was  $82,07^,5001 


)fr,  E.  B.  ELLTcnnr  inquired  wbetlier  it  is  dcsbaUe  that  bilk  of 
socb  iFmall  smomits  as  those  discounted  bj  the  Bank  of  France 
tAnmld  he  dioocNUited  in  this  eonntzy ;  if  so,  what  plan  coold  be 
iiigg^»t^? 

Mr.  Kxox  replied  that  the  asTings  banks,  which  recdTe  deposits 
from  all  cliiatf  and  in  small  amoants,  might  make  small  loansw 
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« 

The  laws  restrict  their  investments  to  the  best  classes  of  securities.  If 
there  is  any  class  oppressed  by  the  want  of  loans  it  is  poor  people. 
They  have  a  little  money  or  negotiable  property  laid  aside,  upon 
which  they  frequently  want  to  borrow,  but  they  find  nobody  willing 
to  loan  upon  it.  Their  only  resource  is  to  go  to  the  note  shavers 
and  curbstone  brokers,  who  charge  them  an  exorbitant  interest. 
Their  wants,  in  his  opinion,  could  be  met  by  the  savings  banks. 

Mr.  J.  J.  Woodward  read  a  communication  entitled 

RIDDELL's  binocular  MICROSCOPES. — ^AN  HISTORICAL  NOTICE, 

which  is  printed  in  full  in  the  American  Monthly  Microscopical 
Journal  for  December,  1880. 

[Abstract.] 

Mr.  Woodward  exhibited  a  large  binocular  niicroscope,  which 
he  stated  had  been  made  for  the  late  Dr.  J.  L.  Riddell,  then  Pro- 
fessor of  Chemistry  in  the  University  of  Louisiana,  during  the 
winter  of  1853-4  by  the  Grunow  Brothers,  of  New  Haven,  Con- 
necticut, and  presented  to  the  Army  Medical  Museum  in  April, 
1879,  by  Dr.  Riddell's  widow. 

He  said  that,  although  the  proper  merit  of  Riddell  as  a  discoverer 
in  this  connection  had  been  duly  acknowledged  by  such  high  con- 
tinental authorities  as  Harting  and  Frey,  and  even  by  some  English 
writers,  it  had  been  strangely  ignored  by  others,  and  that  even  so 
fair  and  usually  so  accurate  an  author  as  Dr.  Wm.  B.  Carpenter 
had  fallen  into  the  error  of  asserting  that "  the  first  really  satisfactory 
solution  of  the  problem  was  that  worked  out  by  M.  Nachet ;"  an 
error  the  more  remarkable  in  view  of  the  manner  in  which  Riddell's 
discovery  was  published  and  discussed  in  England,  and  of  the 
manner  in  which  it  had  been  used  by  the  opticians  of  that  country. 

Mr.  Woodward  then  offered  evidence  to  show  that  Riddell  was 
the  first  to  discover  and  publish  the  optical  principle  on  which  all 
the  really  satisfactory  binocular  microscopes  made  prior  to  the  pres- 
ent year  depend,  as  well  as  the  inventor  of  two  efficient  and  still 
much  employed  methods  of  applying  that  principle ;  one  suitable 
for  the  simple  or  dissecting  microscope,  the  other  for  the  compound 
microscope. 

Riddell's  discovery  was,  briefly,  that  the  cone  of  rays  proceeding 
from  a  single  objective  may  be  so  divided  by  means  of  reflecting 
prisms,  placed  as  close  behind  the  posterior  combination  of  theob- 
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jectiTe  MM  poniUe^  thai  ottiiaeeopie  binoeiilar  tkboo  caw  be  obtained 
both  witb  tbe  siiiiple  and  the  compoond  iiucxt»cs^ie.  Unis  dncoT. 
err,  together  with  an  aceoont  of  one  method  of  eanjii^  it  oot»  and 
a  8iigg€stioo  of  the  feanbilitr  of  other  mrthodg,  vae  poW^ied  hj 
Riddeil  in  the  New  Orkaos  Moothhr  Medical  Begkler  lor  October, 
1S52,  p.  4,  and  sobeeqaentlT  in  the  American  Jonmal  of  Sdenoe 
and  Arts,  for  Jannarr,  1853,  pi  6S.  This  aitide  was  lefwinted  in 
London,  in  the  Qnarterir  Joomal  of  IGcraeoopical  Sdenoe  for 
April  1853.     (VoL  I,  isis,  p.  236.) 

The  contriTance  deecribed  in  th»  fiist  paper  was  foond  bj  Biddell 
to  give  ortho0coptc  binocalar  vision  when  osed  without  eje-pieoe9» 
but  when  ordinary  eje-pieoo  were  emplojed  a  pseodosoopic  e^ct 
was  obtained.  This  he  obviated  b j  the  nse  of  erecting  ere-pieo^ ; 
but,  soon  after  his  fiist  paper  was  published,  Riddell  devised  a 
second  plan,  which  gave  orthoeoopic  binocoUr  vision  with  ordinary 
eye-pieces,  and  which  he  snbeeqaentlj  alwajs  used  for  the  com- 
pound  microscope,  reserving  hiB  fiist  plan  for  the  dtssecting  (simple) 
microscope. 

A  brief  notice,  containing,  howevo*,  a  correct  description  of 
Riddeirs  second  plan,  was  published  in  the  New  Orleans  Monthly 
Medical  Register  for  April,  1853,  (p.  78,)  and  reprinted  in  London 
in  the  Quarterly  Journal  of  Microscopical  Science,  VoL  1, 1853, 
(p.  304.)  Subsequently,  July  30, 1853,  Riddell  exhibited  a  dissect- 
ing (simple)  microscope  on  his  old  plan  and  a  compound  micro- 
scope on  his  new  plan  to  the  American  Association  for  the  Advance- 
ment of  Science,  and  read  a  paper  describing  those  instruments^ 
and  pretty  fully  discussing  the  principles  involved.  This  paper 
was  published  in  the  Proceedings  of  the  Association,  Vol.  YII,  for 
1853,  (p.  16,)  and  in  the  New  Orleans  Medical  and  Surgical  Jour- 
nal for  November,  1853,  (p.  321.)  It  was  reprinted  in  London  in 
the  Quarterly  Journal  of  Microscopical  Science  for  January,  1854, 
Vol.  II,  (p.  18.) 

Mr.  WooDWABD  then  related  the  manner  in  which  Riddell's  dis- 
covery was  discussed  at  the  time,  in  England,  by  Messrs.  Wheat- 
stone  and  Wenham,  and  on  the  continent  by  M.  M.  Harting  and 
Nachet.  He  showed  that  Nachet's  modification  of  the  compound 
microscope  was  suggested  by  Riddell's  first  instrument,  and  that 
Nachet's  excellent  binocular  dissecting  (simple)  microscope  is,  in 
its  optical  parts,  a  literal  copy  of  the  binocular  dissecting  (simple) 
microscope  exhibited  by  RiddeU  at  the  Cleveland  meeting  in  July, 
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1853.  This  is  also  true  of  the  binocular  dissecting  microscopes 
made  of  late  years  by  Beck,  of  London,  while  the  highly  lauded 
erecting  binocular  microscope  of  Mr.  J.  W.  Stephenson,  F.  R.  M. 
8.,  (1870-72,)  is,  in  its  optical  parts,  a  copy  of  the  binocular  com- 
pound microscope  exhibited  by  Biddell  at  the  Cleveland  meeting. 
The  latter  instrument,  as  then  exhibited,  although  optically  efficient, 
was  roughly  put  together  by  Riddell's  own  hands.  The  instru- 
ment exhibited  by  Mr.  Woodward  was  ordered  by  Riddell  of  the 
Grunow  Brothers,  in  August,  1853,  and  delivered  to  him  by  them 
in  March  following.  In  its  optical  parts  it  is  a  copy  of  the  model 
exhibited  at  the  Cleveland  meeting,  but  some  improvements  were 
made  in  the  mechanical  details  of  its  construction. 

J.  S.  Billings  then  made  some  remarks  upon 

THE  SOIENTIFIO    WORK    CARRIED    ON  UNDER    THE  DIRECTION  OP 

THE  NATIONAL  BOARD  OF  HEALTH. 

Prof.  Ira  Remsen,  of  the  Johns  Hopkins  University,  has  made 
for  the  Board  an  investigation  on  the  organic  matter  in  the  air. 
By  the  use  of  tubes,  filled  with  prepared  pumice  stone,  all  the 
nitrogenous  matter  in  the  air  to  be  examined,  was  removed,  and  its 
quantity  determined  by  the  usual  tests  for  free  and  albuminoid  am- 
monia. 

Air  contaminated  by  being  drawn  through  water  containing  de- 
caying meat  does  not  yield  more  than  the  usual  quantity  of  albumi- 
noid ammonia. 

« 

Air  contaminated  by  being  drawn  over  comparatively  dry  de- 
caying organic  matter  yields  more  than  the  usual  quantity  of  albu- 
minoid ammonia. 

Air  contaminated  by  respiration  yields  more  than  the  usual  quan- 
tity of  albuminoid  ammonia. 

The  simple  statement  of  fact  that  a  given  sample  of  air  yields  an 
abnormally  large  quantity  of  albuxDinoid  ammonia  is  not  sufficient 
to  enable  us  to  draw  a  conclusion  with  reference  to  the  purity  of  the 
air.  We  must  know  at  what  season  of  the  year  the  air  was  col- 
lected, and  whether  in  the  city  or  country ;  in  fact,  we  should  know 
everything  possible  concerning  the  air,  and  then  let  the  conclusion 
finally  drawn  be  a  resultant  of  all  the  facts.  It  is  probable,  how- 
ever, from  what  is  now  known,  that  the  determination  of  the  amount 
of  albuminoid  ammonia  yielded  by  air  may,  under  many  circum- 
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st»T)eet^,  fiii*^!^  u»  \v4t^  important  iQ£c}rmatiDii:  conoeming:  tli& 
qUrtHw  of  th^e  air,  bUfe  gy^afc  catttioa  is  neceaaarj^  im  dealing,  mtk, 
tFiiff  prfncipl^  of  es^Miiia^Q. 

A  sCT?6S  of  iiltestiga^nft  upon  the  efiKetSrof  vamoB  seilk-upott. 
oY^Wtnty  <ew*i*^  hiw  been-  carried  on  under  Ike  directxDD  of  Prof. . 
Piin^pe*H^y,  of  tfee  lloieed-8tai^  GeologiQal  Sarrev}  aasHted  by^ftofu 
Sfttyth^.     Tii«  pi'^liflAi'aayy;  exfHsrhneots  related,  to  the  removai  of: 
lft!tt^  or^tt^^n^  fr^itt  a»  a»d  fliiida-br  paaraig^theae  throagiiLfiitiers- 
of  vferioita  k4#^,  a*ii^  th^etf  t^sHag^  theirs  ei^ets  u|)oa:  selutbaa-coas'- 
tft^^Ty^  or^^k#w«  ii*a4tw  aw^  suBcepdbie-  of  fermffHitiafcrre-  op.  pntre^- 
fAt^tf f  e  cbft»g!es.     A^ verjr  la»g^  uiamber  oi"  sBch.  selntiooa  haare  beea. 
pBT^pctteft  afi>d  p^^serv^  ii«d«r  varioiiB  cooditiaQa^  iuud  in:  in>  caaa 
h^  afyytWn^  IJIce  iertiA«t*tttli^Bi  ortbe  (ievelopaoefit  of  tbj&  lowerror*- 
^ffhrtr^  l>eeT>  ohgerv^,-  iifflgf»'  iigd^'cttcqnBfaCTireB- wfaere  the  l&wer 
or^smHm'fl  cvwrW  be  i&ti-odii^ed  fVom  without^  thus  g^rnig^  sUt>ii^ 
nt;f!^We  efsfifkriee  a»gai09t  tlie  tb«Hnr  of'  spoBtaiMoiiS'  ^twratioa.. 
Ht^  fifltmtloth  at*  a4r  from  s«<?h  ^erms  was- fDnnd  to  b»  a. oompantt 
tlvT'lv  Ptt§y  rt^rtttwr:     ]^a»wog-  it  through  an  inch  of  finft  sand,  der- 
pHred  it  of  the  power  of  producing:  f^Mrmentatire  diaiige&     On  the^ 
(ith^  hftridj  th^-  rt!rtM>\^l  of  bacjitetwdal  organiamr  ixDjn  water  waa^ 
ifftwh  rTH>f<e  dijffietiltj  ftUrtition  through  many^lB^:of  fine  sand  bein^ 
irHnffiderjt  to  effect  it.     'Ehe  resulla^  r^iorted  by  Wemich  ana  ooai- 
ffHnM,  v^9..,  that  itir  pai«iiig' over  pntrsiVing  fluids  or  moist  putre- 
fyifij;^  smrf«K*m^  doe^r  rfot^  take  up  or|^mnn»  therofom^iior  doea-  it 
l^orrt^  f*oflt»mlrttttied  by  passing  over  dried  bactena^filmfr  on  smooth 
(?otT4pfif*t  r<^»<Rc<^  m\eh  e»  gia8»  or  iron..    From  wovea  atuffi^  how^ 
(*^f,  it  iff  i<^adiiy  (30tltjemiiaa«edv  ^i^^  whrasver  there  ia^  dust  there  i» 

I^ho  i^^iltw^  oHtiiitted  Hy  I>i«.  Bigdow  in  attemptihg^  to  deatzny  tha 
vitnHty  of  df^ied  bm^t^a^  flima  by  meana  of  ^seoua  diranfectanta 
#^)^  t^^!^  m^ntiAt^^d.  fl>  i^  feutui  chat  tune  i»  aa  important  element 
in  tli^  Mfit^^i*,  ftiki  t^ha*  k>ttgf  e^posu^fen  are  oeceasiuy  t»  secure  eom- 
pi\^\:^  df««tfihMtio!V  of  ^HiJtti45<^  of  sui^h  of^anifen^  TThia  maj  sxplaia 
fhA  fiii]\iyo<r  to  dim^^'fet^  (ib«  ^yttkmtl^  aod  the  ExeeMor  by  gaaeona 

iftK.  ti.  C  Wood  «*(f  fl.  F.  Freaiottt  fasve  ma^  a  nanaber  of 
^itp^\fA^i§  01^  f1^  H^OO^PaekM^  of  MpMkieiiA  on  the  low^-  anfmairB 
#ifh  i^«^rvo  i»^9trlf9.  1tl<^  fh^ofy  of  Oertel  that  th»  disease  is  doo 
fO  ^ry»^f#0  ^t«y kl  m  dot  ooi^foiaied  bj  thesr  (A&er^^tiooa.  Jhejr 
(9t#t«  tiy«i  f^#  fmeiU$  M^m  t<y  bdieate  tbiit  the  cootagcoos  matenai 
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of  diphtheria  is  of  the  nature  of  a  septic  poison  which  is  locally  very 
irritating  to  the  mucous  membrane,  and  that  the  disease  may  be 
often  a  purely  local  affection  to  be  treated  by  local  remedies. 

Dr.  6.  M.  Sternberg  has  been  repeating  the  experiments  of  Klebs 
and  Tommasi-Crudelli  on  the  bacillus  malarise.  He  finds  in  the  mal- 
arious swamps  around  New  Orleans,  organisms  not  distinguishable 
from  those  figured  by  the  authors  referred  to,  and  on  cultivating 
them  in  gelatin  solutions  obtains  a  similar  bacillus.  He  has  not 
however  obtained  any  specific  efi*ects  by  injecting  these  organisms 
into  the  blood  of  animals  and  is  unable  to  confirm  the  conclusions 
announced  by  Klebs. 

Dr.  Chas.  Smart,  U.  S.  A.,  has  been  engaged  on  water  analysis,  and 
for  the  last  seven  months  on  the  adulterations  of  food.  From  an 
analysis  of  over  six  hundred  samples  he  concludes  that  while  there 
is  a  considerable  amount  of  adulteration  in  such  articles  as  ground 
cofiee  and  spices  there  is  not  much  that  is  dangerous  to  health — in 
the  words  of  the  lost  British  Parliamentary  Ck)mmi88ion  we  are 
cheated  but  not  poisoned.  Poisonous  colors  derived  from  lead  and 
antimony  are  found  in  some  candies. 

The  educational  work  of  the  Board  was  then  referred  to,  and 
more  especially  its  efibrts  to  secure  a  uniform  and  satisfactory  mode 
of  reporting  mortality  statistics. 

At  the  conclusion  of  Mr.  Billings'  remarks  the  society  adjourned. 


189th  Meeting  December  4,  1880. 

The  President  in  the  chair. 

Forty-eight  members  present. 

The  minutes  of  the  last  meeting  were  read  and  adopted. 

The  Chair  announced  to  the  Society  the  election  and  acceptance 
of  the  following  new  members :  Alexander  Smythe  Christie, 
William  Crawford  Winlock,  and  Wikslow  Upton. 

The  Chair  also  announced  the  appointment  of  Mr.  William 
Harkness  as  an  additional  member  of  the  Standing  Committee  on 
Communications. 
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The  Society  then  listened  to  the  address  of  the  retiring  President, 
Mr.  SmoK  Newcomb,  on 

THE    RELATION    OF  SCIENTIFIC    METHOD  TO   SOCiAL    PROORESS. 

Among  those  subjects  which  are  not  always  correctly  appre- 
hended, even  by  educated  men,  we  may  place  that  of  the  true 
significance  of  scientific  method,  and  the  relations  of  such  method 
to  practical  afiairs.  This  is  especially  apt  to  be  the  case  in  a 
country  like  our  own,  where  the  points  of  contact  between  the 
scientific  world  on  the  one  hand,  and  the  industrial  and  political 
world  on  the  other,  are  fewer  than  in  other  civilized  countries. 
The  form  which  this  misapprehension  usually  takes  is  that  of  a 
fisiilure  to  appreciate  the  character  of  scientific  method,  and  es- 
pecially its  analogy  to  the  methods  of  practical  life.  In  the  judg- 
ment of  the  ordinary  intelligent  man  there  is  a  wide  distinction 
between  theoretical  and  practical  science.  The  latter  he  considers 
as  that  science  directly  applicable  to  the  building  of  railroads,  the 
construction  of  engines,  the  invention  of  new  machinery,  the  con- 
struction of  maps,  and  other  useful  objects.  The  former  he  con- 
siders analogous  to  those  philosophic  speculations  in  which  men 
have  indulged  in  all  ages  without  leading  to  any  result  which  he 
considers  practical.  That  our  knowledge  of  nature  is  increased 
by  its  prosecution  is  a  fact  of  which  he  is  quite  conscious,  but 
he  considers  it  as  terminating  with  a  mere  increase  of  knowledge, 
and  not  as  having  in  its  method  anything  which  a  person  devoted 
to  material  interests  can  be  expected  to  appreciate. 

This  view  is  strengthened  by  the  spirit  with  which  he  sees 
scientific  investigation  prosecuted.  It  is  well  understood  on  all 
sides  that  when  such  investigations  are  pursued  in  a  spirit  really 
recognized  as  scientific,  no  merely  utilitarian  object  is  had  in  view. 
Indeed  it  is  easy  to  see  how  the  very  fact  of  pursuing  such  an 
object  would  detract  ffom  that  thoroughness  of  examination  which 
is  the  first  condition  of  a  real  advance.  True  science  demands  in 
its  every  research  a  completeness  far  beyond  what  is  apparently 
necessary  for  its  practical  applications.  The  precision  with  which 
the  astronomer  seeks  to  measure  the  heavens,  and  the  chemist  to 
determine  the  relations  of  the  ultimate  molecules  of  matter  has 
no  limit,  except  that  set  by  the  imperfections  of  the  instruments  of 
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research.  There  is  no  such  division  recognized  as  that  of  useful 
and  useless  knowledge.  The  ultimate  aim  is  nothing  less  than  that 
of  bringing  all  the  phenomena  of  nature  under  laws  as  exact  as 
those  which  govern  the  planetary  motions. 

Now  the  pursuit  of  any  high  object  in  this  spirit  commands  from 
men  of  wide  views  that  respect  which  is  felt  towards  all  exertion 
having  in  view  more  elevated  objects  than  the  pursuit  of  gain. 
Accordingly  it  is  very  natural  to  classify  scientists,  and  philos- 
ophers with  the  men  who  in  all  ages  have  sought  after  learning 
instead  of  utility.  But  there  is  another  aspect  of  the  question 
which  will  show  the  relations  of  scientific  advance  to  the  practical 
affairs  of  life  in  a  different  light.  I  make  bold  to  say  that  the 
greatest  want  of  the  day,  from  a  purely  practical  point  of  view,  is 
the  more  general  introduction  of  the  scientific  method  and  the 
scientific  spirit  into  the  discussion  of  those  political  and  social  pro- 
blems which  we  encounter  on  our  road  to  a  higher  plane  of  public 
well  being.  Far  from  using  methods  too  refined  for  practical  pur- 
poses, what  most  distinguishes  scientific  from  other  thought  is  the 
introduction  of  the  methods  of  practical  life  into  the  discussion  of 
abstract  general  problems.  A  single  instance  will  illustrate  the 
lesson  I  wish  to  enforce. 

The  question  of  the  tariff  is,  from  a  practical  point  of  view,  one 
of  the  most  important  with  which  our  legislators  will  have  to  deal 
during  the  next  few  years.  The  widest  diversity  of  opinion  exists 
as  to  the  best  policy  to  be  pursued  in  collecting  a  revenue  from 
imports.  Opposing  interests  contend  against  each  other  without 
any  common  basis  of  fact  or  principle  on  which  a  conclusion  can 
be  reached.  The  opinions  of  intelligent  men  differ  almost  as  widely 
as  those  of  the  men  who  are  immediately  interested.  But  all  will 
admit  that  public  action  in  this  direction  should  be  dictated  by 
one  guiding  principle — that  the  greatest  good  of  the  community  is 
to  be  sought  after.  That  policy  is  the  best  which  will  most  pro- 
mote this  good.  Nor  is  there  any  serious  difference  of  opinion  as 
to  the  nature  of  the  good  to  be  had  in  view ;  it  is  in  a  word  the 
increase  of  the  national  wealth  and  prosperity.  The  question  on 
which  opinions  fundamentally  differ  is  that  of  the  effects  of  a  higher 
or  lower  rate  of  duty  upon  the  interests  of  the  public.  If  it  were 
possible  to  foresee,  with  an  approach  to  certainty,  what  effect  a  given 
tariff  would  have  upon  the  producers  and  consumers  of  an  article 
taxed,  and,  indirectly,  upon  each  member  of  the  community  in  any 
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way  interested  in  the  article,  we  should  then  have  an  exact  datum 
which  we  do  not  now  possess  for  reaching  a  conclusion.  If  some 
superhuman  authority,  speaking  with  the  voice  of  infallibility^ 
could  give  us  this  information,  it  is  evident  that  a  great  national 
want  would  be  supplied.  No  question  in  practical  life  is  more  im- 
portant than  this :  How  can  this  desirable  knowledge  of  the  econo- 
mic effects  of  a  tariff  be  obtained  ? 

The  answer  to  this  question  is  clear  and  simple.  The  subject 
must  be  studied  in  the  same  spirit,  and,  to  a  certain  extent,  by 
the  same  methods  which  have  been  so  successful  in  advancing  our 
knowledge  of  nature.  Every  one  knows  that,  within  the  last  two 
centuri^,  a  method  of  studying  the  course  of  nature  has  been  in- 
troduced which  has  been  so  successful  in  enabling  U8  to  trace  the 
sequence  of  cause  and  effect  as  almost  to  revolutionize  society.  The 
very  fact  that  scientific  method  has  been  so  successful  here  leads  to 
the  belief  that  it  might  be  equally  successful  in  other  departments 
of  inquiry. 

The  same  remarks  will  apply  to  the  questions  connected  with 
banking  and  currency;  the  standard  of  value;  and,  indeed,  all 
subjects  which  have  a  financial  bearing.  On  every  such  question 
we  see  wide  differences  of  opinion  without  any  common  basis  to  rest 
upon. 

It  may  be  said,  in  reply,  that  in  these  cases  there  are  really  no 
grounds  for  forming  an  opinion,  and  that  the  contests  which  arise 
over  them  are  merely  those  between  conflicting  interests.  But  this 
claim  is  not  at  all  consonant  with  the  form  which  we  see  the  discus- 
sion assume.  Nearly  every  one  has  a  decided  opinion  on  these 
several  subjects ;  whereas,  if  there  were  no  data  for  forming  an 
opinion,  it  would  be  unreasonable  to  maintain  any  whatever.  In- 
deed, it  is  evident  that  there  must  be  truth  somewhere,  and  the 
only  question  that  can  be  open  is  that  of  the  mode  of  discovering 
it.  No  man  imbued  with  a  scientific  spirit  can  claim  that  such 
truth  is  be3rond  the  power  of  the  human  intellect  He  may  doubt 
his  own  ability  to  grasp  it,  but  cannot  doubt  that  by  pursuing  the 
proper  method  and  adopting  the  best  means  the  problem  can  be 
solved.  It  is,  in  fact,  difficult  to  show  why  some  exact  results  could 
not  be  as  certainly  reached  in  economic  questions  as  in  those  of 
physical  science.  ll  is  true  that  if  we  pursue  the  inquiry  far 
enough  we  shall  find  more  complex  conditions  to  encounter,  because 
the  future  course  of  demand  and  supply  enters  as  an  uncertain 
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element.  But  a  remarkable  fact  to  be  considered  is  that  the  differ- 
ence of  opinion  to  which  we  allude  does  not  depend  upon  different 
estimates  of  the  future,  but  upon  different  views  of  the  most  element- 
ary and  general  principles  of  the  subject.  It  is  as  if  men  were  not 
a^'eed  whether  air  were  elastic  or  whether  the  earth  tnihs  on  its 
axis.  Why  is  it  that  while  in  all  subjects  of  physical  science  we 
find  a  general  agreement  through  a  wide  range  of  subjects,  and  doubt 
commences  only  where  certainty  is  not  attained,  yet  when  we  turn 
to  economic  subjects  we  do  not  find  the  beginning  of  an  agreement? 

No  two  answers  can  be  given.  It  is  because  the  two  classes  of 
subjects  are  investigated  by  different  instruments  and  in  a  different 
spirit.  The  physicist  has  an  exact  nomenclature ;  uses  methods  of 
research  well  adapted  to  the  objects  he  has  in  view ;  pursues  his  in- 
vestigations without  being  attacked  by  those  who  wish  for  different 
results ;  and,  above  all,  pursues  them  only  for  the  purpose  of  dis- 
covering the  truth.  In  economical  questions  the  case  is  entirely 
different.  Only  in  rare  cases  are  they  studied  without  at  least  the 
suspicion  that  the  student  has  a  preconceived  theory  to  support.  If 
results  are  attained  which  oppose  any  powerful  interest,  this  interest 
can  hire  a  competing  investigator  to  bring  out  a  different  result. 
So  far  as  the  public  can  see,  one  man's  result  is  as  good  as  another's, 
and  thus  the  object  is  as  far  off  as  ever.  We  may  be  sure  that  until 
there  is  an  intelligent  and  rational  public,  able  to  distinguish  be- 
tween the  speculations  of  the  charlatan  and  the  researches  of  the 
investigator,  the  present  state  of  things  will  continue.  What  we 
want  is  so  wide  a  diffusion  of  scientific  ideas  that  there  shall  be  a 
class  of  men  engaged  in  studying  economical  problems  for  their  own 
sake,  and  an  intelligent  public  able  to  judge  what  they  are  doing. 
There  must  be  an  improvement  in  the  objects  at  which  they  aim  in 
education,  and  it  is  now  worth  while  to  inquire  what  that  improve- 
ment is. 

It  is  not  mere  instruction  in  any  branch  of  technical  science  that 
is  wanted.  No  knowledge  of  chemistry,  physics,  or  biology,  how- 
ever extensive,  can  give  the  learner  much  aid  in  forming  a  cor- 
rect opinion  of  such  a  question  as  that  of  the  currency.  If  we 
should  claim  that  political  economy  ought  to  be  more  extensively 
studied,  we  would  be  met  by  the  question,  which  of  several  conflict- 
ing systems  shall  we  teach  ?  What  is  wan  tea  is  not  to  teach  this 
system  or  that,  but  to  give  such  a  training  that  the  student  shall  be 
able  to  decide  for  himself  which  system  is  right. 
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It  seems  to  me  that  the  true  educational  want  is  ignored  both  by 
those  who  advocate  a  classical  and  those  who  advocate  a  scientific 
education.  What  is  really  wanted  is  to  train  the  intellectual  pow- 
ers, and  the  question  ought  to  be,  what  is  the  best  method  of  doing 
this  ?  Perhaps  it  might  be  found  that  both  of  the  conflicting 
methods  could  be  improved  upon.  The  really  distinctive  features, 
which  we  should  desire  to  see  introduced,  are  two  in  number :  the 
one  the  scientific  spirit;  the  other  the  scientific  discipline.  Al- 
though many  details  ftiay  be  classified  under  each  of  these  heads, 
yet  there  is  one  of  pre-eminent  importance  on  which  we  should 
insist. 

The  one  feature  of  the  scientific  spirit  which  outweighs  all  others 
in  importance  is  the  love  of  knowledge  for  its  own  sake.  If  by  our 
system  of  education  we  can  inculcate  this  sentiment  we  shall  do 
what  is,  from  a  public  point  of  view,  worth  more  than  any  amount 
of  technical  knowledge,  because  we  shall  lay  the  foundation  of  all 
knowledge.  So  long  as  men  study  only  what  they  think  is  going 
to  be  useful  their  knowledge  will  be  partial  and  insufficient.  I 
think  it  is  to  the  constant  inculcation  of  this  fact  by  experience, 
rather  than  to  any  reasoning,  that  is  due  the  continued  apprecia^ 
tion  of  a  liberal  education.  Every  business  man  knows  that  a 
business-college  training  is  of  very  little  account  in  enabling  one  to 
fight  the  battle  of  life,  and  that  college  bred  men  have  a  great  ad- 
vantage even  in  fields  where  mere  education  is  a  secondary  matter. 
We  are  accustomed  to  seeing  ridicule  thrown  upon  the  questions 
sometimes  asked  of  candidates  for  the  civil  service  because  the 
questions  refer  to  subjects  of  which  a  knowledge  is  not  essential. 
The  reply  to  all  criticisms  of  this  kind  is  that  there  is  no  one 
quality  which  more  certainly  assures  a  man's  usefulness  to  society 
than  the  propensity  to  acquire  useless  knowledge.  Most  of  our 
citizens  take  a  wide  interest  in  public  afiairs,  else  our  form  of  gov- 
ernment would  be  a  failure.  But  it  is  desirable  that  their  study  of 
public  measures  should  be  more  critical  and  take  a  wider  range. 
It  is  especially  desirable  that  the  conclusions  to  which  they  are  led 
should  be  unafiected  by  partisan  sympathies.  The  more  strongly 
the  love  of  mere  truth  is  inculcated  in  their  nature  the  better  this 
end  will  be  attained. 

The  scientific  discipline  to  which  I  ask  mainly  to  call  your  atten- 
tion consists  in  training  the  scholar  to  the  scientific  use  of  language. 
Although  whole  volumes  may  be  written  on  the  logic  of  science 
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there  is  one  general  feature  of  its  method  which  is  of  fundamental 
significance.  It  is  that  every  term  which  it  uses  and  every  propo- 
sition which  it  enunciates  has  a  precise  meaning  which  can  be 
made  evident  by  proper  definitions.  This  general  principle  of 
scientific  language  is  much  more  easily  inculcated  by  example  than 
subject  to  exact  description  ;  but  I  shall  ask  leave  to  add  one  to 
several  attempts  I  have  made  to  define  it.  If  I  should  say  that 
when  a  statement  is  made  in  the  language  of  science  the  speaker 
knows  what  he  means,  and  the  hearer  either  knows  it  or  can  be 
made  to  know  it  by  proper  definitions,  and  that  this  community  of 
understanding  is  frequently  not  reached  in  other  departments  of 
thought,  I  might  be  understood  as  casting  a  slur  on  whole  depart- 
ments of  inquiry.  Without  intending  any  such  slur,  I  may  still 
say  that  language  and  statements  are  worthy  of  the  name  scientific 
as  they  approach  this  standard ;  and,  moreover,  that  a  great  deal 
is  said  and  written  which  does  not  fulfill  the  requirement.  The 
fact  that  words  lose  their  meaning  when  removed  from  the  connec- 
tions in  which  that  meaning  has  been  acquired  and  put  to  higher 
uses,  is  one  which,  I  think,  is  rarely  recognized.  There  is  nothing 
in  the  history  of  philosophical  inquiry  more  curious  than  the  fre- 
quency of  interminable  disputes  on  subjects  where  no  agreement 
can  be  reached  because  the  opposing  parties  do  not  Use  words  in 
the  same  sense.  That  the  history  of  science  is  not  free  from  this 
reproach  is  shown  by  the  fact  of  the  long  dispute  whether  the 
force  of  a  moving  body  was  proportional  to  the  simple  velocity 
or  to  its  square.  Neither  of  the  parties  to  the  dispute  thought  it 
worth  while  to  define  what  they  meant  by  the  word  "  force,"  and  it 
was  at  length  found  that  if  a  definition  was  agreed  upon  the  seem- 
ing difference  of  opinion  would  vanish.  Perhaps  the  most  striking 
feature  of  the  case,  and  one  peculiar  to  a  scientific  dispute,  was  that 
the  opposing  parties  did  not  differ  in  their  solution  of  a  single 
mechanical  problem.  I  say  this  is  curious,  because  the  very  fact 
of  their  agreeing  upon  every  concrete  question  which  could  have 
been  presented,  ought  to  have  made  it  clear  that  some  fallacy  was 
lacking  in  the  discussion  as  to  the  measure  of  force.  The  good 
effect  of  a  scientific  spirit  is  shown  by  the  fact  that  this  discussion 
is  almost  unique  in  the  history  of  science  during  the  past  two  centu- 
ries, and  that  scientific  men  themselves  were  able  to  see  the  fallacy 
involved,  and  thus  to  bring  the  matter  to  a  conclusion. 

If  we  now  turn  to  the  discussions  of  philosophers,  we  shall  find  at 
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leiet  one  jet  more  strildi^  example  o^  the  ame  kis&d.  TlBe  qoe^- 
tkn  o*f  the  freedom  ^  tike  buman  will  has,  I  belkire^  raged  fm  een- 
tandSB.  It  eaonot  jet  be  mid  that  an  j  coodoaon  has  been  reached. 
InAkjiid  I  hare  heard  it  admitted  bj  mea  of  high  inteilectiial  attain- 
menus  that  the  qneetioa  was  inoolubleL  l^ow  a  cmioas  featnie  of 
this  dtt^mte  k  that  none  of  the  combatanti,  at  leKt  on  the  affirma- 
tire  side,  hare  made  anj  senoas  attempt  to  define  what  dioold  be 
meant  bj  the  phraee  freedom  of  the  will,  ezeept  bj  osing  snch  teims 
&§  require  definition  eqoallj  with  the  wmd  freedom  itsdf  It  can* 
I  cr/Dcesre,  be  made  qoite  clear  that  the  aamtion,  ''The  will  is 
free,''  u  one  withoat  meaning,  nntil  we  analjae  more  fbllj  the  di£fer- 
ent  meanings  to  be  attached  to  the  word  free^  Now  thk  word  has 
a  perfeetl J  well-defin^  signification  in  ererj  daj  Ii^l  We  sa j  that 
anjtbing  is  free  when  it  is  not  subject  to  external  constraint.  We 
also  know  exactl  j  what  we  mean  when  we  saj  that  a  man  k  free  to 
do  a  certain  act.  We  mean  that  if  he  i^iooses  to  do  it  there  is  no  ex- 
ternal constraint  acting  to  prerent  him.  In  all  cases  a  relation  of 
two  things  is  implied  in  the  word,  some  actiTe  agent  or  power,  and 
the  presence  or  absence  of  another  constraining  agent.  Now,  when 
we  inquire  whether  the  will  itself  is  free,  irrespectiTe  of  external 
constraints,  the  word  free  no  longer  has  a  meaning,  because  <Hie  of 
the  elements  implied  in  it  is  ignored. 

To  inquire  whether  the  will  itself  is  free  is  like  inquiring  whether 
fire  itself  is  consumed  bj  the  burning,  or  whether  clothing  b  itself 
clad.  It  is  not,  therefore,  at  all  surprising  that  both  parties  ha^e 
been  able  to  dispute  without  end,  but  it  is  a  most  astonishing 
phenomenon  of  the  human  intellect  that  the  dbpute  should  go  on 
generation  after  generation  without  the  parties  finding  out  whether 
there  was  really  any  difference  of  opinion  between  than  on  the 
subject.  I  venture  to  say  that  if  there  is  any  such  difi*erence,  neither 
party  has  ever  analyzed  the  meaning  of  the  words  used  sufficiently 
far  to  show  it*  The  daily  experience  of  every  man,  from  his  cradle 
to  his  grave,  shows  that  human  acts  are  as  much  the  subject  of  ex- 
ternal causal  influences  as  are  the  phenomena  of  nature.  To  dis- 
pute this  would  be  little  short  of  the  ludicrous.  All  that  the  oppo* 
nents  of  freedom,  as  a  class,  have  ever  claimed,  b  the  assertion  of  a 
causal  connection  between  the  acts  of  the  will,  and  influences  inde- 
pendent of  the  wilL  True,  propositions  of  this  sort  can  be  expressed 
in  a  variety  of  ways  connoting  an  endless  number  of  more  or  less 
objectionable  ideas,  but  this  is  the  substance  of  the  matter. 
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To  suppose  that  the  advocates  oa  the  other  side  meant  to  take 
issue  on  this  proposition  would  be  to  assume  that  they  did  not  know 
what  they  were  saying.  The  conclusion  forced  upon  us  is  that 
though  men  spend  their  whole  lives  in  the  study  of  the  most  ele- 
vated department  of  human  thought  it  does  not  guard  them  against 
the  danger  of  using  words  vrithout  meaning.  It  would  be  a  mark 
of  ignorance,  rather  than  of  penetration,  to  hastily  denounce  propo- 
sitions on  subjects  we  are  not  well  acquainted  with  because  we  do 
not  understand  their  meaning.  I  do  not  mean  to  intimate  that 
philosophy  itself  is  subject  to  this  reproach.  When  we  see  a  philo- 
sophical proposition,  couched  in  terms  we  do  not  understand,  the 
most  modest  and  charitable  view  is  to  assume  that  this  arises  from 
our  lack  of  knowledge.  Nothing  is  easier  than  for  the  ignorant  to 
ridicule  the  propositions  of  the  learned.  And  yet,  with  every  re- 
serve, I  cannot  but  feel  that  the  disputes  to  which  I  have  alluded 
prove  the  necessity  of  bringing  scientific  precision  of  language  into 
every  demand  of  thought.  If  the  discussion  had  been  confined  to 
a  few,  and  other  philosophers  had  analyzed  the  subject,  and  showed 
the  fictitious  character  of  the  discussion,  or  had  pointed  out  where 
opinions  really  might  differ,  there  would  be  nothing  derogatory  to 
philosophers.  But  the  most  suggestive  circumstance  is  that  although 
a  large  proportion  of  the  philosophic  writers  in  recent  times  have 
devoted  more  or  less  attention  to  the  subject,  few,  or  none,  have  made 
even  this  modest  contribution.  I  speak  with  some  little  confidence 
on  this  subject,  because  several  years  ago  I  wrote  to  one  of  the  most 
acute  thinkers  of  the  country,  asking  if  he  could  find  in  philoso- 
phical literature  any  terms  or  definitions  expressive  of  the  thre€) 
difiTerent  senses  in  which  not  only  the  word  freedom,  but  nearly  all 
words  implying  freedom  were  used.     His  search  was  in  vain. 

Nothing  of  this  sort  occurs  in  the  practical  affairs  of  life.  All 
terms  used  in  business,  however  general  or  abstract,  have  that  well- 
defined  meaning  which  is  the  first  requisite  of  the  scientific  lan- 
guage. Now  one  important  lesson  which  I  wish  to  inculcate  is  that 
the  language  of  science  in  this  respect  corresponds  to  that  of  busi- 
ness ;  in  that  each  and  every  term  that  is  employed  has  a  meaning 
as  well  defined  as  the  subject  of  discussion  can  admit  of.  It  will  be 
an  instructive  exercise  to  inquire  what  this  peculiarity  of  scientific 
and  business  language  is.  It  can  be  shown  that  a  certain  re- 
quirement should  be  fulfilled  by  all  language  intended  for  the 
discovery  of  truth,  which  is  fulfilled  only  by  the  two  classes  of 
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hmgoage  which  I  hare  described.  It  is  one  of  the  most  comnKm 
errors  of  discourse  to  aarame  that  any  commoo  expression  whi<^ 
we  maj  use  always  cooTeys  an  idea,  no  matto'  what  the  subject  of 
discourse.  The  true  state  of  the  case  can,  perhaps,  best  be  seen  bj 
beginniog  at  the  foundation  of  things,  and  eramining  nnder  what 
conditions  language  can  really  convey  ideas. 

Sappose  thrown  among  ns  a  perscm  of  weU-dereloped  intdlect, 
bat  nnacqoainted  wiUi  a  single  language  ar  word  that  we  use.  It 
is  absolutely  useless  to  talk  to  him,  because  nothing  that  we  say 
conveys  any  meaning  to  his  mind.  We  can  supply  him  no  die- 
tionary,  because  by  hypothesis  he  knows  no  language  to  which  we 
have  access.  How  shall  we  proceed  to  communicate  our  ideas  to 
him  7  Clearly  there  is  but  one  possible  way,  namely,  through  his 
five  senses.  Outside  of  this  means  of  bringing  him  in  contact  with 
us  we  can  have  no  communication  with  him.  We,  therefore,  begin 
by  showing  him  soisible  objects,  and  letting  him  understand  that 
certain  words  which  we  use  correspond  to  those  objects.  After  he 
has  thus  acquired  a  small  vocabulary,  we  make  him  understand 
that  other  terms  refer  to  relations  between  objects  which  he  can  per- 
ceive by  his  senses.  Next  he  learns,  by  induction,  that  there  are 
terms  which  apply  not  to  special  objects,  but  to  whole  classes  of 
objects.  Ck>ntinuiDg  the  same  process,  he  learns  that  there  are  cer- 
tain attributes  of  objects  made  known  by  the  manner  in  which  they 
affect  his  senses,  to  which  abstract  terms  are  applied*  Having 
learned  all  this,  we  can  teach  him  new  words  by  combining  words 
without  exhibiting  objects  already  known.  Using  these  words  we 
can  proceed  yet  further,  building  up,  as  it  were,  a  complete  lan- 
guage. But  there  is  one  limit  at  every  step.  Every  term  which 
we  make  known  to  him  must  depend  ultimately  upon  terms  the 
meaning  of  which  he  has  learned  from  their  connection  ¥rith  special 
objects  of  sense. 

To  communicate  to  him  a  knowledge  of  words  expressive  of 
mental  states  it  is  necessary  to  assume  that  his  own  mind  is  subject 
to  these  states  as  well  as  our  own,  and  that  we  can  in  some  way  in- 
dicate them  by  our  acts.  That  the  former  hypothesis  is  sufficiently 
well  established  can  be  made  evident  so  long  as  a  consistency  of 
different  words  and  ideas  is  maintained.  If  no  such  consLstency  of 
meaning  on  his  part  were  evident,  it  might  indicate  that  the  opera- 
tions of  his  mind  were  so  different  from  ours  that  no  such  commu- 
nication of  ideas  was  possible.    Uncertainty  in  this  respect  must 
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arise  as  soon  as  we  go  beyond  those  mental  states  which  communi- 
cate themselves  to  the  senses  of  others. 

We  now  see  that  in  order  to  communicate  to  our  foreigner  a 
knowledge  of  language,  we  must  follow  rules  similar  to  those  ne- 
cessary for  the  stability  of  a  building.  The  foundation  of  the  build- 
ing must  be  well  laid  upon  objects  knowable  by  his  five  senses.  Of 
course  the  mind,  as  well  as  the  external  object,  may  be  a  factor  in 
determining  the  ideas  which  the  words  are  intended  to  express ;  but 
this  does  not  in  any  manner  invalidate  the  conditions  which  we  im- 
pose. Whatever  theory  we  may  adopt  of  the  relative  part  played 
by  the  knowing  subject,  and  the  external  object  in  the  acquirement 
of  knowledge,  it  remains  none  the  less  true  that  no  knowledge  of 
the  meaning  of  a  word  can  be  acquired  except  through  the  senses, 
and  that  the  meaning  is,  therefore,  limited  by  the  senses.  If  we 
transgress  the  rule  of  founding  each  meaning  upon  meanings  below 
it,  and  having  the  whole  ultimately  resting  u])on  a  sensuous  founda- 
tion, we  at  once  branch  off  into  sound  without  sense.  We  may 
teach  him  the  use  of  an  extended  vocabulary,  to  the  terms  of  which 
he  may  apply  ideas  of  his  own,  more  or  less  vague,  but  there  will 
be  no  way  of  deciding  that  he  attaches  the  same  meaning  to  these 
terms  that  we  do. 

What  we  have  shown  true  of  an  intdligent  foreigner  is  neces- 
sarily true  of  the  growing  man.  We  come  into  the  world  with- 
out a  knowledge  of  the  meaning  of  words,  and  can  acquire  such 
knowledge  only  by  a  process  which  we  have  found  applicable  to 
the  intelligent  foreigner.  But  to  confine  ourselves  within  these 
limits  in  the  use  of  language  requires  a  course  of  severe  mental  dis- 
cipline. The  transgression  of  the  |ule  will  naturally  seem  to  the 
undisciplined  mind  a  mark  of  intellectual  vigor  rather  than  the  re- 
verse. In  our  system  of  education  every  temptation  is  held  out  to 
the  learner  to  transgress  the  rule  by  the  fluent  use  of  language  to 
which  it  is  doubtful  if  he  himself  attaches  clear  notions,  and  which 
he  can  never  be  certain  suggests  to  his  hearer  the  ideas  which  he 
intends.  Indeed,  we  not  infrequently  see,  even  among  practical 
educators,  expressions  of  positive  antipathy  to  scientific  precision  of 
language  so  obviously  opposed  to  good  sense  that  they  can  be 
attributed  only  to  a  failure  to  comprehend  the  meaning  of  the  lan- 
guage which  they  criticise. 

Perhaps  the  most  injurious  effect  in  this  direction  arises  from 
the  natural  tendency  of  the  mind,  when  not  subject  to  a  scientific 

4 


50  BULLETIN    OF   THE 

discipline,  to  think  of  words  expressing  sensible  objects  and  their 
relations  as  connoting  certain  supersensuous  attributes.  This  is  fre- 
quently seen  in  the  repugnance  of  the  metaphysical  mind  to  receive 
a  scientific  statement  about  a  matter  of  fact  simply  as  a  matter  of 
fact.  This  repugnance  does  not  generally  arise  in  respect  to  the 
every  day  matters  of  life.  When  we  say  that  the  earth  is  round 
we  state  a  truth  which  every  one  is  willing  to  receive  as  final.  If 
without  denying  that  the  earth  was  round,  one  should  criticise  the 
statement  on  the  ground  that  it  was  not  necessarily  round  but 
might  be  of  some  other  form,  we  should  simply  smile  at  this  use  of 
language.  But  when  we  take  a  more  general  statement  and  assert 
that  the  laws  of  nature  are  inexorable,  and  that  all  phenomona, 
so  far  as  we  can  show,  occur  in  obedience  to  their  requirements,  we 
are  met  with  a  sort  of  criticism  with  which  all  of  us  are  familiar, 
and  which  I  am  unable  adequately  to  describe.  No  one  denies 
that  as  a  matter  of  fact,  and  as  far  as  his  experience  extends,  these 
laws  do  appear  to  be  inexorable.  I  have  never  heard  of  any  one 
professing,  during  the  present  generation,  to  describe  a  natural 
phenomenon,  with  the  avowed  belief  that  it  was  not  a  product  of 
natural  law ;  yet  we  constantly  hear  the  scientific  view  criticised  on 
the  ground  that  events  may  occur  without  being  subject  to  natural 
law.  The  word  "  may,"  in  this  connection,  is  one  to  which  we  can 
attach  no  meaning  expressive  of  a  sensuous  relation. 

This  is,  however,  not  the  most  frequent  misuse  of  the  word  may. 
In  fact,  the  unscientific  use  of  language  to  which  I  refer,  is  most 
strongly  shown  in  disquisitions  on  the  freedom  of  the  will.  When 
I  say  that  it  is  perfectly  certain  that  I  will  to-morrow  perform  a 
certain  act  unless  some  cause  external  to  my  mind  which  I  do  not 
now  foresee  occurs  to  prevent  me,  I  make  a  statement  which  is  final 
so  &r  as  scientific  ideas  are  concerned.  But  it  will  sometimes  be 
maintained  that  however  certain  it  may  be  that  I  shall  perform 
this  act,  nevertheless  I  may  act  otherwise.  All  I  can  say  to  this  is 
that  I  do  not  understand  the  meaning  of  the  statement. 

The  analogous  conflict  between  the  scientific  use  of  language  and 
the  use  made  by  some  philosophers,  is  found  in  connection  with 
the  idea  of  causation.  Fundamentally  the  word  cause  is  used 
in  scientific  language  in  the  same  sense  as  in  the  language  of  com- 
mon life.  When  we  discuss  with  our  neighbors  the  cause  of  a  fit 
of  illness,  of  a  fire,  or  of  cold  weather,  not  the  slightest  ambiguity 
attaches  to  the  use  of  the  word,  because  whatever  meaning  may 
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be  given  to  it  is  founded  only  on  an  accurate  analysis  of  the  ideas 
involved  in  it  from  daily  use.  No  philosopher  objects  to  the  com- 
mon meaning  of  the  word,  yet  we  frequently  find  men  of  eminence 
in  the  intellectual  world  who  will  not  tolerate  the  scientific  man 
in  using  the  word  in  this  way.  In  every  explanation  which  he 
can  give  to  its  use  they  detect  ambiguity.  They  insist  that  in 
any  proper  use  of  the  term  the  idea  of  power  must  be  connoted. 
But  what  meaning  is  here  attached  to  the  word  power,  and  how 
shall  we  first  reduce  it  to  a  sensible  form,  and  then  apply  its  mean- 
ing to  the  operations  of  nature  ?  That  this  can  be  done,  I  by  no 
means  deny.  All  I  maintain  is  that  if  we  shall  do  it,  we  must  pass 
without  the  domain  of  scientific  statement. 

Perhaps  the  greatest  advantage  in  the  use  of  symbolic  and  other 
mathematical  language  in  scientific  investigation  is  that  it  cannot  pos- 
sibly be  made  to  connote  anything  except  what  the  speaker  means. 
It  adheres  to  the  subject  matter  of  discourse  with  a  tenacity  which 
no  criticism  can  overcome.  In  consequence,  whenever  a  science 
19  reduced  to  a  mathematical  form  its  conclusions  are  no  longer 
the  subject  of  philosophical  attack.  To  secure  the  same  desirable 
quality  in  all  other  scientific  language  it  is  necessary  to  give  it,  so 
far  as  possible,  the  same  simplicity  of  signification  which  attaches 
to  mathematical  symbols.  This  is  not  easy,  because  we  are  obliged 
to  use  words  of  ordinary  language,  and  it  is  impossible  to  divest 
them  of  whatever  they  may  connote  to  ordinary  hearers. 

I  have  thus  sought  to  make  it  clear  that  the  language  of  science 
corresponds  to  that  of  ordinary  life,  and  especially  of  business  life, 
in  confining  its  meaning  to  phenomena.  An  analogous  statement 
may  be  made  of  the  method  and  objects  of  scientific  investigation. 
I  think  Professor  Clifford  was  very  happy  in  defining  science  as 
organized  common  sense.  The'  foundation  of  its  widest  general 
creations  is  laid,  not  in  any  artificial  theories,  but  in  the  natural 
beliefs  and  tendencies  of  the  human  mind.  Its  position  against 
those  who  deny  these  generalizations  is  quite  analogous  to  that  taken 
by  the  Scottish  school  of  philosophy  against  the  skepticism  of 
Hume. 

It  may  be  asked,  if  the  methods  and  language  of  science  corres- 
pond to  those  of  practical  life, — why  is  not  the  every  day  discipline 
of  that  life  as  good  as  the  discipline  of  science?  The  answer  is, 
that  the  power  of  transferring  the  modes  of  thought  of  common 
life  to  subjects  of  a  higher  order  of  generality  is  a  rare  faculty 
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which  can  be  acquired  only  by  scientific  discipline.  What  we  want 
is  that  in  public  affairs  men  shall  reason  about  questions  of  finance, 
trade,  national  wealth,  legislation  and  administration  with  the  same 
consciousness  of  the  practical  side  that  they  reason  about  their  own 
interests.  When  this  habit  is  once  acquired  and  appreciated,  the 
scientific  method  will  naturally  be  applied  to  the  study  of  questions 
of  social  policy.  When  a  scientific  interest  is  taken  in  such  ques- 
tions, their  boundaries  will  be  extended  beyond  the  utilities  imme- 
diately involved,  and  then  the  last  condition  of  unceasing  progress 
will  be  complied  with. 

At  the  conclusion  of  Mr.  Newcomb's  address  it  was  moved  by  Mr. 
Hilgard  that  the  thanks  of  the  Society  are  due  to  Mr.  Newcomb 
for  his  weighty,  instructive,  and  interesting  address. 

The  motion  was  carried. 

Mr.  J.  E.  HiLOARD  then  made  a  communication  on  the  subject 
of 

A  MODEL  OP  THE  BASIN  OP  THE  GULP  OP  MEXICO. 

He  exhibited  to  the  Society  a  model  of  the  Gulf  of  Mexico 
recently  constructed  under  the  direction  of  the  Coast  Survey  OflSce 
upon  data  obtained  by  a  very  great  number  of  soundings.  Of  these 
many  thousands  have  been  made,  and  the  model  is  believed  to  be 
very  correct.  As  constructed,  the  vertical  scale  is  thirty  times  as 
great  as  the  horizontal  in  order  to  emphasize  and  render  easily  in- 
telligible the  most  notable  features. 

The  soundings  of  the  waters  in  the  Gulf  of  Mexico  began  with 
the  extension  thither  of  the  work  of  the  Coast  Survey,  but  they 
were  at  first  only  littoral  and  tributary  to  the  topographic  and 
hydrographic  work  of  the  Bureau.  They  were  interrupted  by  the 
civil  war,  but  were  resumed  at  its  close.  Soundings  had  also  been 
made  ofi*  the  east  coast  of  Florida  to  ascertain  the  nature  and  di- 
mensions of  the  outlet  of  the  Gulf  stream.  This  outlet  was  found 
to  be  relatively  quite  small.  Soundings  and  temperatures  had  been 
taken  from  Florida  to  Cuba  and  to  Yucatan.  Within  a  few  years 
the  work  of  exploring  the  general  configuration  of  the  Gulf  of 
Mexico  has  been  commenced  by  Commander  Sigsbee,  of  the  Navy, 
on  duty  in  the  Coast  and  Geodetic  Survey.  This  officer  made  great 
improvements  in  deep-sea  sounding  apparatus,  and,  prosecuting  the 


PHILOSOPHICAL   SOCIETY   OF  WASHINGTON.  53 

exploration  with  great  energy  and  ingenuity,  has  brought  the  work 
to  a  speedy  conclusion. 

As  a  result  of  these  investigations,  it  is  found  that  the  continental 
profiles  which  descend  from  every  direction  beneath  the  water  of 
the  gulf,  have,  at  first,  a  very  gradual  slope  of  a  few  feet  to  the 
mile — until  the  100  fathom  depth,  or  thereabout,  is  reached.  They 
then  descend  much  more  rapidly,  and,  in  some  places,  with  singular 
abruptness  to  depths  exceeding  2,000  fathoms.  All  around  the  gulf 
shores  is  a  marginal  belt  of  varying  width  and  of  comparatively 
shallow  water.  Within  this  marginal  belt  is  an  area  of  similar 
shape  to  that  of  the  gulf  itself,  and  nearly  concentric  with  its  coast, 
where  the  depth  is  comparable  to  that  of  mid-ocean.  The  extent  of 
the  deeper  area  is  about  50,000  square  miles.  It  also  appears  that 
the  continental  or  peninsular  mass  of  Florida  is  of  much  greater  area 
than  that  portion  which  exposes  its  surface  above  the  water,  and  the 
same  is  true  of  Yucatan.  An  examination  of  the  portions  in  the 
vicinity  of  the  Mississippi  river,  shows  that  the  delta  has  very  nearly 
reached  the  position  where  the  profile  begins  to  drop  rapidly  down 
into  deep  water,  and  the  apprehensions  of  those  who  fear  that  the 
jetties  lately  constructed  may  cause  the  accumulation  of  deposits 
further  out  may  therefore  be  dispelled  or  greatly  mitigated. 

Turning  to  the  channel  of  the  Gulf  stream,  Mr.  Hilgard  remarked 
that  its  transverse  section  between  Florida  and  the  Bahama  Banks, 
did  not  exceed  twelve  square  miles.  With  an  average  current 
velocity  of  only  2}  miles  per  hour,  it  appears  quite  incredible  that 
enough  water  can  be  dischaged  through  this  passage  to  occasion  the 
mild  climate  of  western  Europe.  The  main  mass  of  the  great 
oceanic  drift  which  warms  these  shores,  he  thought  must  be  derived 
from  the  Caribbean  Sea,  passing  out  between  the  greater  Antilles, 
where  the  passes  are  far  wider  and  deeper.  Of  this  greater  oceanic 
drift  the  efflux  through  the  Florida  straits  forms  but  a  small  part. 

Remarks  upon  this  communication  were  made  by  Messrs.  Alvord, 
DuTTON,  Gill,  Hakkness  and  White. 

The  Society  then  adjourned. 


190th  Meeting.  December  18, 1880. 

The  President  in  the  Chair. 
Forty-two  members  present. 
The  minutes  of  the  last  meeting  were  read  and  adopted. 
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A  communication  was  then  read  by  Mr.  Swan  M.  Burnett,  en- 
titled 

COLOR  PERCEPTION  AND  COLOR  BLTNDinEaS. 

The  speaker  first  gave  the  Young-Helmholtz  theory,  which  con- 
sists in  the  assumption  of  three  fibres  in  the  retina  corresponding 
to  the  so-called  fundamental  colors,  red,  green  and  violet,  stating 
the  objections  that  have  be^  brought  against  this  theory  by  Mauth- 
ner  and  others,  when  viewed  from  the  standpoint  of  color  blindness. 

He  then  explained  in  brief  the  theory  of  Prof.  Hering,  of  Prague, 
according  to  which  there  are  supposed  to  be  in  the  retina  three 
chemical  substances,  which  are  called  the  black-white,  the  red-greeriy 
and  the  blue-ydlova.  These  are  acted  on  by  light,  by  assimilation,  and 
by  dissimilation.  Dissimilation  (D)  of  the  black-white  substance 
produces  white,  its  assimilation  (A)  black.  The  Inaction  on  the 
red-green  produces  red,  the  A-action  green.  The  D-action  on  the 
blue-yellow  substance  produces  blue,  the  A-action  yellow.  When 
one  of  the  substances  is  lacking  there  is  an  inability  to  properly 
perceive  the  pair  of  colors  peculiar  to  it.  There  is  therefore  red- 
green  blindness,  and  blue-yellow  blindness.  The  objections  to  this 
theory  as  advanced  by  Prof.  Donders  and  others  were  then  brought 
forward. 

There  are  two  strong  objections  to  both  these  theories  aside  from 
those  mentioned,  first,  their  want  of  simplicity,  and  second,  the 
necessity  of  inventing  new  tissues  and  novel  reactions  of  tissues  to 
the  affecting  agent. 

The  true  theory  of  colors,  when  found,  we  have  every  right  to 
expect  will  be  simple,  and  the  laws  governing  it  will  be  in  keeping 
with  the  action  of  light  on  simple  substances,  and  in  the  opinion  of 
the  speaker,  they  would  be  found  to  lie  in  the  direction  of  the  recent 
discoveries  of  the  action  of  light  on  the  molecular  structure  of 
homogeneous  substances,  and  he  accepted  as  the  foundation  of  his 
speculations  that  variation  in  sensation  vxndd  have  its  basis,  not  in 
eomplezity  of  tissue,  but  in  the  varying  action  of  the  affecting  agent, 

A  theory  on  this  basis  would  have  the  retina  a  substance  whose 
molecular  structure  would  be  such  as  to  allow  it  to  respond  promptly 
to  each  of  those  undulations  of  the  ether  corresponding  to  the  prin- 
cipal colors.  The  wave  length  corresponding  to  red,  for  example, 
would  produce  a  molecular  change  (most  probably  simply  vibratory) 
which  would  be  carried  to  the  brain  centre  of  vision  by  the  optic  nerve. 
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and  there  transformed  into  a  distinct  sensation.  The  same  would 
hold  good  probably  for  the  orange,  yellow,  green,  blue  and  violet. 
We  have  an  analogy  for  such  reaction  in  the  molecular  change  pro- 
duced by  light  in  the  metal  selenium  when  in  a  crystallized  state, 
and  in  some  other  substances.  The  photophone  depends  for  its 
existence  upon  this  delicate  reaction  of  the  molecular  structure  of 
selenium  to  the  influence  of  light.  Which  are  the  primary  and 
which  the  secondary  colors — that  is  those  arising  from  mixed  sen- 
sations— would  have  to  be  determined  by  experiment. 

The  speaker  would  divide  color  blindness  into  two  classes,  peri- 
pheral and  central.  In  the  former  the  retina  and  optic  nerve  would  be 
the  agents  affected,  in  the  latter  the  cerebral  centre  of  vision.  The 
latter  he  considered  to  be  the  most  common  form  of  congenital  color 
blindness,  and  it  was  due  in  his  opinion  to  the  fact  that  this  centre 
had  not  yet  developed  the  power  of  properly  differentiating  the 
closely  allied  impressions  sent  to  it.  In  such  cases,  the  spectrum 
was  not  shortened,  but  was  seen  dichromic,  the  line  of  demarca- 
tion being  usually  at  the  blue. 

As  regards  the  retinal  form  one  broad  general  principle  might  be 
laid  down,  that  where  there  was  a  lacking  color  the  molecular 
changes  in  the  retina  were  such  as  to  incapacitate  it  from  respond- 
ing promptly  to  the  wave  lengths  which  physically  represent  that 
color. 

Believing  that  education  had  much  to  do  with  the  development  of 
the  color-sense,  the  speaker  had  devised  a  plan  for  the  "  systematic 
education  of  the  color-sense  in  children,"  which,  if  followed  out 
closely,  would,  he  believed,  in  the  course  of  generations,  make  color- 
blindness as  rare  in  the  male  sex  as  it  now  is  among  females.  This 
plan  is  published  iu  full  in  the  Archives  of  Ophthalmology.  (G. 
P.  Putnam's  Sons,  New  York,  October,  1879.) 

The  next  communication  was  by  Mr.  E.  M.  Gallaudet,  en- 
titled— 

THE  INTERNATIONAL  CONVENTION  OF  THE  TEACHERS  OF  THE 

DEAF  AND  DUMB,  AT  MILAN. 

Mr.  Gallaudet  recited  first  certain  resolutions  adopted  at  that 
convention,  which  were  as  follows : 

**  The  convention,  considering  the  incontestable  superiority  of 
speech  over  signs,  1st,  for  restoring  deaf-mutes  to  social  life,  2d, 
for  giving  them  greater  facility  of  language,  declares  that  the 
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method  of  artlcolation  should  have  the  prefefenee  over  that  of 
signs  in  the  instruction  and  education  of  the  deaf  and  dumb. 

**  Considering  that  the  simultaneous  use  of  signs  and  speech  has 
the  disadvantage  of  injuring  speech  and  lip  reading  and  precision 
of  ideas,  the  convention  declares  that  the  pure  oral  method  ought 
to  be  pref^nred." 

Apropos  to  these  resolutions,  Mr.  Galxaudet  quoted  the  com- 
ments of  the  London  Time^  which  journal  ronarks  that — 

**  No  more  representative  bodv  could  have  been  collected  than 
that  which  at  Milan  has  declared  for  oral  teaching  for  the  deaf  and 
dumb,  and  for  nothing  but  oral  teaching,"  and  also  speaks  of  the 
action  of  the  convention  as  expressing  a  **  virtual  unanimity  of 
preference  for  oral  teaching,  which  might  seem  to  overbear  all 
possibility  of  opposition.'^ 

Mr.  Gaixaxtdet  then  proceeded  to  explain  the  composition  of  the 
convention,  which,  be  'stated,  consii>ted  of  164  members,  of  whom 
eighty-seven  were  Italians  and  fifty-six  French,  these  two  nation- 
alities composing  seven-eighths  of  its  representation.  There  were 
from  America  five  members,  while  the  city  of  Milan  alone  furnished 
forty-six.  The  president  and  secretary,  both  oralists,  were  from 
Milan,  and  seven  out  of  eight  other  officers  were  also  oralists.  The 
Paris  convention,  in  1878,  bad  been  organized  by  the  Pereire  So- 
ciety, an  active  propaganda  in  favor  of  the  exclusive  oral  method  ; 
and  the  organization  of  the  Milan  convention  was  of  a  similar 
nature,  and  cannot  be  r^arded  as  representative  of  the  general 
body  of  instructors  of  the  deaf  and  dumb  throughout  the  world,  as 
the  preceding  statement  of  its  composition  must  indicate.  The 
American  del^ates  voted  in  favor  of  the  combined  method  of 
teaching,  both  orally  and  by  signs. 

He  expressed,  in  closing,  the  conviction  that  teachers  of  this 
country  are  working  in  the  right  direction,  and  that,  in  doe  time, 
the  relative  importance  as  well  as  the  proper  sphere  of  the  two 
methods  will  be  fully  recognized  in  the  combined  system. 


1918T  Meetiko.  January  8,  1881. 

Vice-President  Tatlor  in  the  Chair. 
Twenty-seven  members  present 
The  minutes  of  the  last  meeting  were  read  and  adopted. 
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A  communication  by  Mr.  W.  F.  McK.  Ritter  was  then  read, 
entitled — 

ON  A  SIMPLE  METHOD  OP   DERIVING  SOME   EQUATIONS  USED   IN 
THE  THEORY  OF  THE  MOON  AND  OF  THE  PLANETS. 

The  rectangular  and  polar  co-ordinates  of  a  heavenly  body  are 
functions  of  the  elements  of  the  orbit  and  of  the  time.  When  the 
elements  are  pure  constants,  as  in  the  case  of  undisturbed  motion, 
these  co-ordinates  vary  only  with  the  time ;  but  when  the  effect  of 
the  disturbing  force  is  considered,  we  have  variation  or  perturba- 
tion of  the  elements,  and  hence,  also,  the  co-ordinates  vary  both 
with  the  time  and  the  elements. 

Since  the  co-ordinates  are  functions  of  the  elements,  as  long  as 
the  variations  of  the  elements  are  unknown,  the  corresponding  cor- 
rections to  the  co-ordinates,  due  to  these  variations,  must  be  re- 
garded as  zero.  Hence,  in  the  differentiation,  the  differentials  of 
the  co-ordinates  with  respect  to  the  elements,  alone  considered  as 
variable,  must  be  put  equal  to  zero.  Hence,  also,  the  velocities  of 
the  rectangular  and  polar  co-ordinates  are  zero,  and  thus  we  are 
furnished  with  equations  of  condition,  which  greatly  facilitate  the 
solution  of  the  problem  of  determining  the  perturbations  of  the 
elements. 

In  finding  what  are  called  the  special  perturbations,  we  resolve 
the  disturbing  force  into  three  components. 

For  this  purpose,  call 

R,  the  component  in  the  direction  of  the  radius-vector, 
S,  the  component  perpendicular  to  the  radius-vector,  parallel 
to  the  plane  of  the  orbit,  and  positive  in  the  direction  of  the 
motion,  and 
Z,  the  component  perpendicular  to  the  plane  of  the  orbit. 

The  values  of  these  components,  in  the  form  we  wish  to  employ, 
are 

Z  =  A«  (1  +  ^)     ^. 

Here  Ji  is  the  disturbing  function,  r  and  v  are  polar  co-ordinates, 
z  the  co-ordinate  perpendicular  to  the  plane  of  the  orbit,  k^  the 
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Gaussian  constant,  and  m  the  relation  of  the  mass  of  the  disturbed 
body  to  that  of  the  sun. 

By  putting  the  first  differential  co-efficients  of  the  co-ordinates 
with  respect  to  the  time  equal  to  zero,  we  derive,  with  great  ease, 
the  expressions  for  the  variations  of  the  elements.  This  is  for  the 
case  of  special  perturbations.  These  expressions  will  contain  the 
components  R,  S,  and  Z. 

If  we  now  substitute  the  values  of  these  components,  wherever 
they  appear,  and  perform  the  necessary  reductions,  we  get  expres- 
sions for  the  variations  of  the  elements,  where,  instead  of  the  com- 
ponents of  the  disturbing  force,  the  force  itself  appears. 

In  the  case  of  the  mean  anomaly,  another  method  has  been  fol- 
lowed.    Its  variation  can  best  be  found  by  means  of  the  relation 

where  M  represents  the  mean  anomaly,  ix  the  mean  daily  motion , 
and  T  the  time  of  perihelion-passage. 

I  have  thus  derived,  among  others,  the  equations  : 


dOr 

dt 

— 

k^ 

a  + 

m) 

dQ, 
d  (J 

d\\ 

dt 

— 

k^ 

(1  + 

m) 

dO 

From  these,  by  slight  changes,  we  get  the  equations  used  by 
Delaunay  in  his  theory  of  the  moon's  motion.  Thus  by  putting 
A;'  (1  +  m)  SJ  =  R,  and  writing  /,  ^,  h,  for  M,  at,  SI,  respectively, 
we  have 


dJJ 

dt 

dB 

dr 

dl                dB 
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dQ 

dt 

dB 
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dg                dB 
dt                 d  G' 

dK 

dt    ~ 

dB 
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dh                dB 
dt                 rf"ff- 

In  these  equations,  according  to  the  notation  of  Delaunay,  L  = 
l/T//,  At  being  the  sum  of  the  masses  of  the  earth  and  moon,  G  = 
L  i/F^^e^  H  =  G  cos  t ;  a,  e,  and  i  being  the  semi-major  axis, 
eccentricity,  and  inclination  respectively ;  /  designates  the  mean 
anomaly,  g  the  angular  distance  of  the  ascending  node  from  the 
perigee,  and  h  the  longitude  of  the  ascending  node. 


PHILOSOPHICAL   SOCIETY   OF   WASHINGTON.  59 

The  equations  which  Le  Verrier  uses  in  his  theories  of  the  planets 
are  not  as  simple  in  form  as  those  of  Delaunay ;  but  there  is  no 
difficulty  attending  their  derivation  by  this  method.  The  method 
Le  Verrier  uses  in  deriving  them  is  long  and  cumbrous.  Delaunay 
does  not  stop  to  derive  the  equations  he  uses,  but  refers,  on  this 
bead,  to  a  memoir  by  Ben6t. 

By  the  method  given  above  I  have  derived  all  the  fundamental 
equations  used  by  these  authors,  and  by  those  who  have  considered 
the  subject  of  perturbations  from  the  same  standpoint. 

I  think  I  have  here  given  enough  of  the  process  to  enable  any 
one  to  understand  the  method.  I  may  add  that  the  method  occurred 
to  me  seven  or  eight  years  ago. 

The  next  communication  was  by  Mr.  Edgar  Frisby 

ON  THE  ORBIT  OF  SWIFT's  COMET. 

This  comet  was  first  observed  by  Prof.  Swift  of  Rochester,  Oc- 
tober 10,  1880,  and  was  reported  by  him  as  moving  directly  towards 
the  earth.  It  was  observed  by  Prof.  Eastman  with  tlje  transit  cir- 
cle of  the  U.  S.  Naval  Observatory  on  the  evenings  of  October  25, 
November  7,  and  November  20,  and  from  the  data  so  obtained  the 
following  elements  were  computed  by  Prof.  Frisby  : 

Epoch  of  perihelion  passage  T'^JTSGTS  Washington  mean  time 


Si 

296° 

48^  19/^9  ^ 

IT 

42° 

69^  15/'8  ' 

^ 

— 

42° 

26^  48/^5 

I 

5° 

80^  35/^9 

logo 

— 

0.617002 

log/z 

2.774504  J 

Mean  Equinox  1880.0. 


From  these  elements  it  will  be  inferred  that  it  was  moving  very 
nearly  towards  the  earth  at  the  time  of  discovery,  October  10.  On 
November  8,  it  came  very  near  the  earth's  orbit,  its  distance  from  it 
then  being  about  0.069  of  the  earth's  mean  distance  from  the  sun. 
The  aphelion  lies  just  beyond  Jupiter's  orbit  so  that  its  perturbations 
are  liable  at  any  time  to  become  immense.  The  periodic  time  from 
the  elements  is  about  2;178  days,  or  a  little  less  than  six  years, 
but  Jupiter's  position  in  his  orbit  is  now  such  that  it  is  not  likely 
to  come  near  the  comet  for  a  long  period.  For  a  time  after  the 
discovery  of  the  comet  it  was  doubtful  whether  the  period  was  11 
or  5}  years.     The  latter  is  undoubtedly  the  true  one,  the  slight 
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discrepancy  being  due  to  insufficient  data.  It  would  probably  be 
impossible  to  see  it  at  every  return,  for  assuming  its  period  to  be 
approximately  5}  years,  the  earth  would  at  each  alternate  return  be 
at  the  opposite  side  of  its  orbit,  and  the  sun  would  then  intervene 
between  the  earth  and  the  comet.  It  passed  nearest  to  the  earth 
about  the  18th  of  November. 

The  logarithms  of  the  radii  vectors  and  distance  from  the  earth 
on  the  dates  given  are : 

log.  r  log.  A 

October      26,    0.085828  9.221510 

November    7,    0.029018  9.141698 

November  20,    0.084667  9.119296 

No  theory  about  any  periodic  time  was  assumed  in  these  calcu- 
lations. 

At  the  conclusion  of  Mr.  Frisby's  paper  the  Society  adjourned. 


192d  MEETiiiG.  January  22,  1881. 

The  President  in  the  Chair. 

Thirty-seven  members  present. 

The  following  communication  was  read  by  Mr.  J.  W.  Ghickeb- 
ING,  entitled — 

NOTES  ON  ROAN  MOUNTAIN,  NORTH  CAROLINA, 

The  great  Appalachian  chain,  with  its  undulating  line  of  1,300 
miles,  from  the  promontory  of  Gaspd,  on  the  Gulf  of  St.  Lawrence, 
to  Georgia  and  Alabama,  beginning  as  a  series  of  simple  folds  of 
moderate  height,  increases  in  complexity  as  in  altitude  from  north 
to  south,  attaining  ^its  greatest  elevation  in  a  veritable  mountain 
knot  in  the  Black  range.  Following  it  from  its  commencement  to 
the  Hudson,  we  find  the  single  chain  of  the  Green  Mountains,  rising 
to  its  extreme  height  in  Mount  Mansfield,  4,430  feet,  with,  on  the 
east,  the  outlying  clusters  of  the  White  Mountains  in  New  Hamp- 
shire, with  Mount  Washington  reaching  6,288  feet,  and  others  ex- 
ceeding 5,000  feet,  and  Mount  Katahdiu  in  Maine,  100  miles  away, 
about  5,200  feet,  and  on  the  west  the  Adirondack  group,  rising  to 
5,379  feet,  and  the  Catskills  considerably  lower. 

From  the  Hudson  to  the  New.  River  in  Virginia,  450  miles 
through  the  States  of  New  Jersey,  Pennsylvania,  and  Virginia,  it 
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gradually  gains  in  both  width  and  altitude,  consisting  of  many- 
parallel  ranges,  with  fertile  valleys  between,  of  which  the  great 
valley  of  Virginia  is  the  largest  and  best  known.  In  Pennsylvania 
the  summits  vary  from  800  to  2,500  feet.  Toward  the  south  the 
chains  become  more  numerous  and  in  Virginia  the  Peaks  of  Otter 
reach  4,000  feet.  The  extreme  eastern  range  is  called  the  Blue 
Ridge,  the  extreme  western  the  Cumberland  Mountains,  or,  more 
properly,  Plateaus,  while  the  high  range  or  ranges  between  are,  in 
general,  called  the  Alleghanies. 

From  the  New  River  south  the  system  becomes  much  more 
complex*  The  main  chain,  hitherto  called  the  Blue  Ridge,  is 
deflected  to  the  west,  and  for  250  to  300  miles,  in  a  circuitous  chain, 
under  the  names  of  Iron,  Stone,  Bald,  Great  Smoky,  and  Unaka 
Mountains,  forms  the  boundary  line  between  North  Carolina  and 
Tennessee,  rising  frequently  to  heights  exceeding  6,000  feet ;  while 
the  more  easterly  range,  retaining  the  name  of  Blue  Ridge,  and 
finding  its  southern  terminus  at  Caesar's  Head,  in  South  Carolina, 
where  it  turns  abruptly  to  the  northwest,  reaches  even  loftier  alti- 
tudes, Mitchell's  high  peak  being  accredited  with  6,717  feet. 

In  North  Carolina  these  two  ranges  are  more  than  50  miles  apart, 
are  partially  connected  by  transverse  ranges,  and,  for  more  than 
100  miles,  constitute  a  great  central  plateau,  like  that  of  Colorado 
on  a  small  scale. 

As  says  Prof.  Guyot,  "Here  then  through  an  extent  of  more 
than  150  miles  the  mean  height  of  the  valley  from  which  the 
mountains  rise  is  more  than  2,000  feet.  The  mountains  which  reach 
6,000  feet  are  counted  by  scores,  and  the  loftiest  peaks  exceed  6,700 
feet,  while  at  the  north,  in  the  group  of  the  White  Mountains,  the 
base  is  scarcely  1,000  feet,  the  gaps  2,000  feet,  and  Mount  Wash- 
ington, the  only  one  which  rises  above  6,000  feet,  is  still  400  feet 
below  the  Black  Dome  of  the  Black  Mountains.  Here  then,  in  all 
respects,  is  the  culminating  region  of  the  vast  Appalachian  system." 

The  eastern  chain,  or  Blue  Ridge  is  still  the  watershed,  and,  on 
the  Atlantic  slope,  gives  birth  to  the  Roanoke,  Catawba,  Broad, 
Saluda,  and  Savannah  rivers ;  while  on  the  other  side  this  area  of 
mountains  and  plateaus  is  separated  by  transverse  chains  into  many 
deep  basins,  at  the  bottom  of  each  one  of  which  runs  one  of  those 
mountain  streams,  which  are  compelled  to  cut  their  way  to  the 
Tennessee  through  gaps,  gorges,  and  defiles  in  the  very  heart  of 
this  mighty  chain,  giving  us  some  of  the  most  picturesque  scenery 
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to  be  found  on  the  continent.     Among  these,  the  New,  Watauga 
Nolichueky,  and  French  Broad  are  the  best  known. 

In  the  midst  of  this  region,  with  all  three  ranges  in  sight,  stands 
Roan  Mountain,  Laurentian  in  age,  the  State  line  crossing  it  at  an 
altitude  of  6,391  feet,  as  determined  by  the  mean  of  my  baromet- 
rical observations — and  on  and  about  this  mountain  it  was  my  good 
fortune  to  stay  from  June  25th  to  August  30th. 

Notes  upon  some  of  the  peculiarities  of  the  region,  as  contrasted 
with  the  northern  Appalachian,  will  be  my  apology  for  asking 
your  attention. 

/.  The  Uniformity  of  Elevation, 

Standing  on  the  summit  of  Roan,  we  look  into  seven  different 
States,  and  command  a  horizon  of  30  to  80  miles.  On  the  north 
and  west  the  eye  catches  the  Cumberland  range  in  the  horizon, 
beyond  the  great  Tennessee  plateau,  which  is  traversed  by  the 
Clinch  and  a  score  of  other  ranges,  but  all  as  level  as  if  designed 
for  railroad  embankments. 

On  the  south  and  east  there  is  a  wilderness  of  mountains.  Guyot 
gives  50  to  60  with  altitudes  exceeding  6,000  feet,  and  yet  the 
highest  is  only  6,717  feet,  and  perhaps  40  of  them  fall  between 
6,000  and  6,500,  while  hundreds  of  others  are  above  5,000.  The 
valleys  rarely  go  below  3,000  feet.  The  railroad  after  leaving 
Lynchburg  reaches  1,000  feet  in  a  few  miles,  and  from  that  point  for 
nearly  300  miles  never  goes  below  1,500  feet,  its  highest  summit 
being  at  2,550  feet. 

//.   Uniformity  of  Temperature, 

During  nine  weeks  the  mercury  once  indicated  75°,  seven  times 
70°  +,  once  45°,  three  times  50°,  the  general  daily  variation  being 
between  55°  and  65°.  The  spring,  a  few  rods  rods  from  the  hotel, 
has  a  temperature  of  45°.  Equally  remarkable  was  the  uniformity 
of  atmospheric  pressure  the  highest  barometer  being  24.19,  and  the 
lowest  23.87,  or  a  difference  of  only  0.32  inches.  No  wind  ha  J  a 
velocity  of  more  than  twenty  miles  an  hour,  and  seldom  did  it 
reach  ten. 

///.     Fertility  of  the  Summit. 

Instead  of  the  upper  1,000  feet  being,  as  in  most  of  the  northern 
Appalachian  peaks  reaching  an  altitude  of  over  5,000  feet,  a  pile 
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of  barren  rocks,  with  lichens  their  only  vegetation,  the  summit  of 
Roan,  and  many  other  peaks,  is  a  smooth,  grassy  slope,  of  the  most 
vivid  green,  dotted  with  clumps  of  Alnixa  viridiSf  and  Rhododendron 
eatawbiense,  the  soil  one  or  two  feet  in  depth,  rich  and  black.  How 
this  amount  of  humus  was  accumulated  on  these  summits,  and  what 
cause  destroyed  the  forests  which  its  existence  would  seem  to  indicate 
as  formerly  existing,  are  questions  not  easily  answered. 

The  valleys  are  very  fertile,  and  adapted  to  almost  any  crop. 

At  an  elevation  of  3,000  to  4,000  feet  occurs  a  belt  of  the  most 
magnificent  forest  trees  I  have  ever  seen — hundreds  of  cliestnuts, 
sugar  maples,  lindens,  tulip  trees,  yellow  birches,  buck-eyes — some 
from  4  to  7  feet  in  diameter,  and  rising  70  to  80  feet  witliout  a  limb. 
One  chestnut  measured  24  feet  in  circumference,  and  one  black 
cherry  measured  19  feet.  Thorn  bushes  are  as  large  as  old  apple 
trees  with  dwarf  buck-eyes  and  yellow  birches,  looked  like  old 
orchards  of  vast  extent. 

IV.  Flora. 

Ascending  the  mountain,  the  vegetation  takes  on  a  northern  aspect. 
Hemlocks  abound  till  near  the  summit,  where  they  are  replaced  by 
Abies  Fraseri,  the  characteristic  species  of  these  summits. 

Anemone  nemorosa,  Oxalis  acetosella,  Bubua  odoratus,  Ribes  lacustre 
and  prostratuMy  Aster  acuminatus,  Habenaria  articulata,  Veratrum 
viride^  Lycopodium  liicidtUumj  and  similar  species,  remind  one  of  the 
woods  of  Maine  or  New  Hampshire. 

The  peculiar  flora  of  the  upper  1,000  feet,  greatly  resembles  in 
habit  that  of  the  White  Mountains,  but  very  few  species  are  the 
same.  Paronychia  argyrocomay  Lycopodium  selago  and  Alniis  viridiSy 
are  almost  the  only  plants  that  occur  to  me  as  identical  in  the  two 
localities,  and  these  in  the  White  Mountains  are  found  in  Crawford 
Notch,  while  in  Roan  they  are  near  the  summit.  Arenaria  grxnlan- 
dica  is  replaced  by  A.  glabra^  Solidago  ihyrsoidea  by  S.  glomerata ; 
Geum  radiatum  of  the  North  is  a  variety  of  that  found  here  ;  the 
two  dwarf  Nabali  of  White  Mountains  are  represented  by  a  new 
species,  N.  roanensis,  Rhododendron  lapponicum  (four  inches  high) 
by  magnificent  R.  catawbiense,  covering  the  summit  with  its  domes 
of  inflorescence  six  to  eight  feet  in  diameter,  Castilleia  'pallida  by 
C.  cocclnea. 

So  that,  in  general,  the  species  peculiar  to  these  mountains  are 
hardly  sub-alpine,  and  thus  continuous  with  similar  species  further 
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north,  but  are  rather  apparent  instances  of  local  variation,  many 
species  being  confined  to  very  limited  localities. 

On  Mount  Washington,  a  few  rods  will  often  give  the  same  plant 
in  bud,  flower,  and  fruit,  as  a  north  or  south  exposure,  a  precipice, 
or  a  snow-drift  may  retard  or  accelerate  growth;,  but  on  these 
southern  mountains  no  such  difference  obtains  any  more  than  in 
the  valleys  below. 

On  this  communication  Mr.  J.  W.  Powell  remarked  that  the  uni- 
formity in  the  altitudes  of  the  peaks  is  a  feature  resulting  from  the 
fact  that  the  general  mass  out  of  which  they  have  been  carved  by 
erosion  possesses  a  plateau  structure.  The  elevation  of  that  region 
was  distributed  in  its  effects  with  an  approach  to  uniformity  over  a 
wide  extent  of  country,  and  was  unaccompanied  by  those  sharp  flex- 
ings  or  the  protrusions  of  abrupt  mountain  cores,  which  are  en- 
countered in  some  portions  of  the  Appalachians  and  other  moun- 
tainous regions.  The  individual  masses  and  ranges  in  the  Cumber- 
land region  are  the  work  of  erosion — the  general  process  of  land 
sculpture  acting  upon  a  broad  platform,  excavating  broad  valleys 
and  narrow  gorges,  and  leaving  the  peaks  and  ridges  as  cameos — 
mere  remnants  left  in  the  general  degradation  of  the  whole  region. 
Prof  Powell  exemplified  the  process  by  citing  the  Uinta  Moun- 
tains as  a  broad  platform  similarly  carved  by  an  extensive  erosion. 

The  following  paper  was  read  by  Lester  P.  Ward,  entitled — 

FIELD   AND  CLOSET  NOTES  ON   THE  FLORA  OF  WASHINGTON 

AND   VICINITY. 

[Abstract.*]     . 

Introductory  Remarks. 

This  paper  has  resulted  from  a  suggestion  made  to  the  writer  in 
the  spring  of  1880,  by  a  member  of  the  Committee  on  Publications 
of  this  Society,  relative  to  the  need  that  exists  for  some  special 

*Mr.  Ward's  communication  presented  to  the  Society  only  a  brief  notice 
of  the  principal  points  of  a  monograph  which  he  had  prepared  upon  the 
flora  of  the  District  of  Columhia.  In  view  of  the  local  character  of  his 
subject,  and  of  the  thorough  and  commendable  manner  in  which  it  had 
been  elaborated,  the  Committee  on  Communications  recommended,  and  the 
(General  Committee  authorized,  the  printing  of  a  very  full  and  copious 
abstract  of  the  paper,  which  is  given  herewith. 


PHILOSOPHICAL  SOCIETY   OF   WASHINGTON.  66 

treatise  on  the  flora  of  this  vicinity,  and  for  a  new  and  revised  cat* 
alogue  of  the  plants.  While  there  now  exists  a  provisional  cata- 
logue containing  most  of  the  species  which  have  been  collected  or 
observed  by  botanists  during  the  past  six  or  seven  years,  it  consists 
of  so  many  small  annual  accretions,  due  to  constant  new  discoveries, 
and  contains  withal  so  many  blemishes  and  imperfections,  incident 
to  its  hasty  compilation  and  irregular  growth,  that  it  has  ceased,  in 
great  part,  to  meet  the  demands  of  the  present  time.  The  elabora- 
tion of  a  systematic  catalogue  of  the  local  flora  was  not,  however, 
at  the  outset  at  all  contemplated,  but  merely  the  presentation  of 
certain  notes  and  special  observations  on  particular  species,  which 
had  been  made  in  the  course  of  some  nine  years  of  pretty  close  at- 
tention to  the  vegetation,  and  somewhat  varied  and  exhaustive  field 
studies  in  this  locality. 

•  The  flowering-time  of  most  species  here  is  much  earlier  than 
that  given  in  the  manuals,  and  is,  moreover,  in  many  cases,  very 
peculiar  and  anomalous,  rendering  it  important  to  collectors  as  well 
as  interesting  to  botanists  to  have  it  definitely  stated  for  a  large 
proportion  of  the  plants.  It  being  thus  necessary  to  extend  the 
enumeration  so  far,  it  was  thought  that  the  remainder  might  as  well 
be  added,  thus  rendering  it  a  complete  catalogue  of  all  the  vascular 
plants  known  to  occur  here  at  the  present  time.  To  these  has  been 
appended  the  list  of  musci  and  hepaticce  prepared  by  the  late  Mr. 
Rudolph  Oldberg  for  the  Flora  Columbiana,  which  has  been  left  un- 
changed except  in  so  far  as  was  required  to  make  it  conform  strictly 
to  Sullivant's  work  which  has  long  been  the  standard  for  this 
country.  Dr.  E.  Foreman  has  also  furnished  the  names  of  a  few 
of  the  CharacecB  collected  by  himself,  and  named  by  Prof.  Farlow, 
of  Cambridge,  which,  in  the  present  unsettled  state  of  the  classifi- 
cation of  the  cryptogams,  have,  for  convenience,  been  placed  at  the 
foot  of  the  series. 

In  undertaking  this  compilation  I  have  endeavored  to  resist  the 
usual  temptation  of  catalogue  makers  to  expand  their  lists  beyond 
the  proportions  which  are  strictly  warranted  by  the  concrete  facts 
as  revealed  by  specimens  actually  collected  or  species  authentically 
observed ;  but  have  been  content  to  set  down  only  such  as  I  can 
either  personally  vouch  for,  or  as  are  vouched  for  by  others  who 
have  something  more  substantial  than  memory  to  rely  upon ;  pre- 
ferring that  a  few  species  actually  occuring  but  not  yet  seen  should 
be  omitted  and  afterwards  supplied,  rather  than  that  others,  sup- 
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posed  to  exist,  but  which  cannot  be  found,  should  stand  in  the  cat- 
alogue to  be  apologized  for  to  those  who  would  be  glad  to  obtain 
them.  A  few  species,  however,  which  are  positively  known  to  have 
once  occured  within  our  limits,  but  which  have  been  obliterated 
within  the  recollection  of  persons  now  living,  have  been  retained, 
as  well  as  several  of  which  only  a  single  specimen  has  been  found  ; 
but  in  all  such  cases  the  facts  are  fully  stated  in  the  notes  accompany- 
ing each  plant. 

Range  of  the  Local  Flora, 

The  extent  of  territory  which  has  of  late  years  been  tacitly  recog- 
nized by  botanists  here  as  constituting  the  area  of  what  has  been  called 
the  Flora  Columbiana  is  limited  on  the  north  bv  the  Great  Falls  of 
the  Potomac,  and  on  the  south  by  the  Mount  Vernon  estate  in  Vir- 
ginia, and  Marshall's  just  opposite  this  on  the  Maryland  side  of  the 
river,  while  it  may  reach  back  from  the  river  as  far  as  the  divide 
to  the  east,  and  as  far  westward  as  the  foot  of  the  Blue  Ridge,  so  as 
not  to  embrace  any  of  the  peculiarly  mountain  forms.  Practically, 
however,  the  east  and  west  range  is  much  more  restricted  and  only 
extends  a  few  miles  in  either  direction. 

Comparison  of  the  Flora  of  1830  wUh  that  of  1880. 

Washington  and  its  vicinity  has  long  been  a  field  of  botanical 
research.  The  year  1825  witnessed  the  dissolution  of  the  Washington 
Botanical  Society,  which  had  for  many  years  cultivated  the  science, 
and  the  same  year  also  saw  the  formation  of  the  Botanic  Club,  which 
continued  the  work,  and  in  one  respect,  at  least,  excelled  the  former 
in  usefulness,  since  it  has  handed  down  to  us  of  the  present  gen- 
eration a  valuable  record  in  the  form  of  a  catalogue  of  the  plants 
then  known  to  exist  in  this  locality.  This  catalogue,  which  was 
fittingly  entitled  Florcd  Oolumbiance  Prodromus,  and  claimed  to 
exhibit  "  a  list  of  all  the  plants  which  have  as  yet  been  collected," 
though  now  rare,  and  long  out  of  print,  is  still  to  be  found  in  a  few 
botanical  libraries. 

I  have  succeeded  in  securing  a  copy  of  this  work,  and  have  been 
deeply  interested  in  comparing  the  results  then  reached  with  those 
which  we  are  now  able  to  present.  A  few  of  these  comparisons  are 
well  worth  reproducing. 

It  should  be  premised  that  the  Prodromus  is  arranged  on  the 
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artificial  system  of  Liooaeus,  so  that  before  the  plants  could  be 
placed  in  juxtaposition  they  required  to  be  re-arranged.  This,  how- 
ever, was  not  the  principal  difficulty.  Such  extensive  changes  have 
taken  place  in  the  names  of  plants  during  the  fiflty  years  which  have 
elapsed  since  that  work  appeared,  (1830,)  that  it  is  only  with  the 
greatest  difficulty  that  they  can  be  identified.  After  much  labor,  I 
have  succeeded  in  identifying  the  greater  part  of  them,  and  in  thus 
ascertaining  about  to  what  extent  the  two  lists  are  in  unison.  This 
also  reveals  the  extent  to  which  each  overlaps  the  other,  and 
thus  afifords  a  sort  of  rude  index  to  the  changes  which  our  flora  has 
undergone  in  half  a  century.  There  are,  however,  as  will  be  seen, 
many  qualifying  considerations  which  greatly  influence  these  con- 
clusions and  diminish  the  value  of  the  data  compared. 

The  whole  number  of  distinct  names  (species  and  varieties)  enu- 
merated in  the  Prodromua  is  919.  Of  these  59  are  mere  synonyms 
or  duplicate  names  for  the  same  plant,  leaving  860  distinct  plants. 
I  have  succeeded  in  identifying  708  of  these  with  certainty  as  among 
those  now  found,  and  six  others,  not  yet  clearly  identified,  should 
probably  be  placed  in  this  class.  This  leaves  146  enumerated  in 
the  old  catalogue  which  have  not  been  found  in  recent  investigations. 
[A  classified  list  of  these  plants  was  presented  and  commented  upon 
somewhat  in  detail.] 

With  regard  to  these  146  species,  it  must  not  be  hastily  concluded 
that  they  represent  the  disappearance  from  our  flora  of  that  num- 
ber of  plants.  While  they  doubtless  indicate  such  a  movement 
to  a  certain  extent,  there  are  ample  evidences  that  many  of  them 
can  be  accounted  for  in  other  ways.  After  careful  consideration,  I 
have  been  able  to  divide  them  into  four  principal  classes  arising 
out  of — 

1st.  Errors  on  the  part  of  those  early  botanists  in  assigning  to 
them  the  wrong  names. 

2d.  The  introduction  into  the  catalogue  of  adventitious  and  even 
of  mere  cultivated  species,  never  belonging  to  the  flora  of  the  place. 

3d.  The  undue  extension  by  those  collectors  of  the  range  of  the 
local  flora  so  as  to  make  it  embrace  a  portion  of  the  maritime  vege- 
tation of  the  Lower  Potomac  or  the  Chesapeake  Bay,  and  also  die 
mountain  flora  of  the  Blue  Ridge. 

4th.  The  actual  extermination  and  disappearance  of  indigenous 
plants  during  the  fifty  years  that  have  intervened  since  they  made 
their  researches. 


6^  urLLms  op  the 

TJbfc  iiifeigruLfrLT  "RLJ'.L  I  Lire  uuiie  of  €aw.L  fj»w5es  i/j  ;ie  apprc*- 
prinvt  cluse  La^  'uwiD  vf  cc-ur&*:  iii  greai  pan  cniLiecr.ariu  fLiid  maj 
bt  iLiiorr«.i  lu  nitijv    fA&es.  "wrLLic   an-i-ibtr  boLanisi  n-i^Li  iiavt 

OH  a  }i^L^Thl\ui'^ihf:ii\  djawii  iron  ^jt  a.C".quaiiilaxic*  iriih  lie  iresciji 
flora,  bu:  upoxj  fctTerai  kiiiis  vf  e-i:K>:-ia]  eriden*,  vbicb  in  niuufcroiis 

la  ibe  £r?;-:  piac*.  I  Lave  careful] v  oc-mpareid  ibe  racge  of  e&ch 
gpwie*  a■^  g-jven  in  ibe  i-ei:  bc»c*k5  v^  deifcrmine  ibe  prc-babiliiits  fjr 
or  agaiiiri  it-  bein^'  KL,iid  here,  and  in  ;be  5*c:ond  plac-e  I  haTe 
coiuj/are'i  iLi-  lirfi  wiiL  liie  correspc-nding  one  of  lie  ff»eci€s  now 
found  but  Loi  enuiLeraiod  in  ibe  Prodromuf.  I  have  also  tnd«iT- 
orfrd  V'j  make  durr  allowance  on  the  one  band  for  ibe  i^endencv  abc^re 
referred  lo  \o  swe]i  catalogues  beyond  their  proper  iiEiiis,  ::nd  on  the 
other  fijT  ibe  well  known  fact  that  everv  flora  is  at  all  limes  under- 
going  changes. 

It  murt  not  be  forgotten,  either,  that  half  a  century  ago  the  sur- 
fe/:*  of  the  entire  countr}-  here  must  have  presented  a  ver}*  different 
appearance  from  that  which  it  presents  now.  The  pc^p*ulatioL!  of 
the  Dirtrict  of  O^lumbia  in  1^30.  when  it  included  a  pc>rtion  of 
Virginia,  was  only  oii»,S34.  It  is  now.  exclusive  of  the  Virginian 
part  receded  to  that  .State,  lllfio^.  To  render  the  cum]-«arisOD 
more  exact  we  may  add  to  the  latter  number  the  present  pupulation 
of  Alexandria  county,  amounting  to  17.54*3.  and  we  have  in  the 
place  of  o9,^'j4  a  jxipulation  on  substantially  the  same  area  of 
190,183,  or  abfyut  five  times  as  large.  The  population  of  Maryland 
in  1*:>0  wa*  447,040 ;  in  IhbO  it  was  934,632,  or  considerably  more 
than  twice  as  large.  That  of  Virginia  in  1830  was  1,211,405.  Vir- 
ginia and  ^Vest  Virginia,  embracing  the  same  territory,  now  number 
2,131,249  the  population  not  having  quite  doubled:  the  retardation, 
however,  ajs  compared  with  Maryland,  is  doubtless  due  entirely  to 
influences  aflecting  the  southern  counties.  There  were  doubtless 
large  area«  of  primeval  forest  then  within  our  limits  which  are  now 
under  cultivation,  and  a  much  greater  variety  of  soil  and  woodland 
waa  then  o[>en  Uj  the  researches  of  the  botanist.  As  a  cousequeuce 
we  ought  to  exficct  that  it  would  sustain  a  much  richer  flora. 

The  general  result  at  which  I  arrive  by  the  process  adopted  may 
be  bunjme<l  up  ua  follows : 

Ist.  That  4'j  of  these  names,  or  29  per  ceut.  of  them,  belong  to 
the  firrit  cluiM  and  constitute  errors  in  naming. 
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• 

2d.  That  12  of  these  plants,  or  8  per  cent.,  belong  to  the  second 
class,  or  were  simply  cultivated  species,  and  never  belonged  to  this 
flora. 

3d.  That  10  of  them,  or  7  per  cent.,  belong  to  the  third  class  and 
were  collected  beyond  the  reasonable  limits  of  our  local  flora. 

4tb.  The  remaining  81,  or  56  per  cent,  belong  to  the  fourth  class, 
and  represent  bona  fide  discoveries  in  1830  of  species  which  either 
do  not  now  occur  or  are  so  rare  as  to  have  escaped  the  investigations 
of  the  present  generation  of  botanists. 

With  regard  to  the  first  of  these  classes,  the  large  number  of  errors 
in  naming  cannot  be  considered  any  derogation  from  the  ability  or 
fidelity  of  the  compilers  of  the  Prodromvs  or  their  immediate  pre- 
decessors, when  we  remember  the  very  unsettled  state  that  American 
botany  was  in  at  that  time.  Both  names  and  authorities  were  badly 
confused,  and  errors  were  committed  even  by  the  most  experienced 
botanists.  For  example,  their  Corydalia  glauca  as  probably  also 
their  C  aurea,  meant  C.  flavula  which  is  now  abundant,  but  omitted 
by  them.  Their  Arabia  stricta  might  have  been  A,  hirsuta  or  A, 
patens,  which  are  both  now  rare,  though  it  was  more  probably  a 
form  of  A.  laevigata,  as  they  seemed  to  be  specially  fond  of  drawing 
nice  distinctions  and  expressing  them  by  synonyms.  Varieties, 
however,  were  scarcely  recognized  by  them,  the  trinomial  theory 
being  then  in  its  infancy.  I  might  thus  proceed  to  discuss  all  their 
supposed  errors,  but  this  is  not  necessary. 

The  second  and  third  classes,  amounting  together  to  16  per  cent, 
of  the  alleged  excess  over  the  present  flora,  consist  also  of  errors, 
but  errors  which  it  is  much  less  easy  to  palliate.  It  is  natural  to 
wish  to  make  as  large  a  showing  as  possible,  and  the  temptation  to 
insert  into  a  catalogue  everything  which  by  any  construction  can 
be  claimed  to  belong  there  is  rarely  resisted.  To  show  that  this 
propensity  still  exists,  it  may  be  remarked  that  of  the  1054  species 
enumerated  in  the  preliminary  catalogue  of  plants  of  this  vicinity, 
published  by  the  Potomac  Side  Naturalist's  Club  in  1876,  89,  or 
about  8}  per  cent  are  now  admitted  by  all  not  to  have  been  seen 
here  at  that  time,  and  have  never  been  found  by  any  one  since,  al- 
though nearly  three  hundred  other  species  have  since  been  added 
to  the  flora.  This  is  certainly  not  a  scientific  method  to  proceed 
upon,  and  as  already  remarked,  the  present  effort  aims  to  eliminate 
to  a  great  extent  this  source  of  error. 

The  81  species  constituting  the  fourth  class  remain,  therefore,  the 
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only  ones  to  which  any  special  iDterest  attaches  and  for  the  determ- 
ination of  which  the  present  somewhat  laborious  analysis  of  this 
ancient  document  has  been  undertaken.  For  these,  the  botanists  of 
our  times  should  make  diligent  search  and  perchance  a  few  of  them 
may  still  be  found.  Assuming  that  they  no  longer  exist,  they  do 
not  represent  the  whole  number  of  plants  that  have  disappeared 
from  our  flora  during  the  interval  of  fifty  years.  This  could  be 
only  on  the  assumption  that  the  Prodromus  was  a  complete  record 
of  the  flora  at  the  time.  This  it  certainly  is  not.  The  aggregate 
number,  exclusive  of  synonyms  or  duplicated  names,  which  it  con- 
tained was,  &s  we  saw,  860,  which  includes  one  cellular  plant,  viz  : 
Aehara.  We  now  identify,  counting  as  was  then  done,  species  and 
varieties,  1249  distinct  vascular  plants.  While  no  doubt  many  of 
these  have  been  freshly  appearing  while  others  have  been  disappear- 
ing, still,  from  the  considerations  above  set  forth,  it  is  highly  prob- 
able that  the  indigenous  flora  of  1830  was  considerably  larger  than 
that  of  1880,  and  may  have  reached  1400  or  1500  vascular  plants. 
It  would  appear,  therefore,  that  only  a  little  over  half  the  plants 
actually  existing  were  discovered  by  the  botanists  of  that  day,  aud 
enumerated  in  their  catalogue.  If  the  proportion  of  disappearances 
could  be  assumed  to  be  the  same  for  species  not  discovered  as  for 
those  discovered  by  them,  this  would  raise  the  aggregate  number  to 
considerably  above  one  hundred,  and  perhaps  to  one  hundred  and 
twenty-five. 

The  great  number  of  present  known  species  not  enumerated  in 
the  ProdromuSy  some  of  them  among  our  commonest  plants  and  a- 
mounting  in  the  aggregate  to  535  species,  is  another  point  of  interest, 
since,  after  due  allowance  has  been  made  for  mistakes  in  naming 
them,  it  remains  clear  on  the  one  hand  that  these  researches  must 
have  been,  compared  with  recent  ones,  very  superficial ;  and  on  the 
other,  that,  not  to  speak  of  fresh  introductions,  many  plants  now 
common  must  have  then  been  very  rare,  otherwise  they  would  have 
proved  too  obtrusive  to  be  thus  overlooked. 

Localities  of  Special  Interest  to  the  Botanist. 

The  flora  of  a  wild  region  is  always  more  uniform  than  that  of 
one  long  subjected  to  human  influences.  The  diversity  in  the  former 
is  a  natural  consequence  of  the  corresponding  diversity  in  the  sur- 
face and  other  physical  features.     In  the  latter  it  is  due  to  condi- 
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tions  arbitrarily  imposed  by  man.  A  primeval  flora  is  usually 
more  rich  in  indigenous  species,  but  the  artificial  changes  caused 
by  cultivation  often  o£^t  this  to  a  great  extent  by  the  introduc- 
tion of  foreign  ones.  This,  however,  greatly  reduces  its  botanical 
interest 

In  many  respects  the  botanist  looks  at  the  world  from  a  point  of 
view  precisely  the  reverse  of  that  of  other  people.  Rich  fields  of 
com  are  to  him  waste  lands ;  cities  are  his  abhorrence,  and  great 
areas  under  high  cultivation  he  calls  "  poor  country ;"  while  on  the 
other  hand  the  impenetrable  forest-  delights  his  gaze,  the  rocky  cliff 
charms  him,  thin-soiled  barrens,  boggy  fens,  and  unreclaimable 
swamps  aad  morasses  are  for  him  the  finest  lands  in  a  State.  He 
takes  no  delight  in  the  '^  march  of  civilization ;"  the  ax  and  the 
plow  are  to  him  symbols  of  barbarism,  and  the  reclaiming  of  waste 
lands  and  opening  up  of  his  favorite  haunts  to  cultivation  he  in- 
stinctively denounces  as  acts  of  vandalism.  In  him  more  than  in 
any  other  class  of  mankind  the  poet's  injunction — 

*'  Woodman,  spare  that  tree," 

touches  a  responsive  cord.  While  all  this  may  seem  as  absurd  to 
some  as  does  the  withholding  from  tillage  of  great  pleasure  grounds 
in  the  form  of  hunting  parks  for  the  landed  sporting  gentry  of 
Northern  and  Western  Europe,  still,  when  these  parts  of  the  world 
are  compared  with  the  artificially  made  deserts  of  Southeastern 
Europe  and  Western  Asia,  caused  by  the  absence  of  such  senti- 
ments, there  may,  perhaps,  be  dimly  recognized  a  "  soul  of  good 
in  things  evil,"  if  not  a  soul  of  wisdom  in  things  ridiculous. 

After  the  protracted  subjection  of  a  country  to  the  conditions  of 
civilization  it  gradually  comes  about  that  while  the  greater  part  of 
the  surface  falls  under  cultivation,  more  or  less  thorough,  and  the 
botanist  is  ultimately  excluded  from  it,  there  will  remain  a  few 
favored  spots,  which,  from  one  cause  or  another,  will  escape  and 
continue  to  form  his  favorite  haunts.  In  the  vicinity  of  large 
rivers,  giving  greater  variety  to  the  surface,  or  of  rugged  hills  or 
mountains,  this  will  be  especially  the  case.  As  a  country  grows 
old  large  estates  in  the  vicinity  of  cities  fall  into  the  possession  of 
heirs  who  are  engaged  in  mercantile  or  professional  business,  and 
neglect  them,  or  they  come  into  litigation  lasting  for  years,  and  are 
thus  happily  abandoned  to  nature.  These  and  other  causes  have 
operated  in  an  especial  manner  in  the  surroundings  of  Washington, 
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and  there  thus  exist  a  large  oumber  of  these  green  oases,  as  it  were, 
interspersed  over  the  otherwise  botanical  desert. 

In  consequence  of  this  fact  it  requires  experience  in  order  to 
improve  the  facilities  which  the  place  affords.,  A  botanist  unac- 
quainted with  the  proper  localities  for  successful  collection  might 
spend  a  month  almost  in  vain,  and  depart  with  the  conviction  that 
there  was  nothing  here  to  be  found.  It  may  not  be  wholly  pecu- 
liar, but  these  favored  localities  are  here  often  of  very  limited  ex- 
tent, and  in  situations  which  from  a  distance  afford  no  attraction 
to  the  collector.  Civilization  is,  however,  very  perceptibly  encroach- 
ing upon  many  of  them,  and  it  is  feared  that  in  another  half  cen- 
tury little  will  be  left  but  a  few  bare  rocks  or  inaccessible  marshes. 

In  naming  localities  the  principal  authorities  relied  upon  are : 

1.  A  recent  Atlas  of  fifteen  miles  around  Washington,  including  the 
County  of  Montgomery,  Md.,  Compiled,  Drawn,  and  Published  from 
Actual  Surveys,  by  6.  M,  Hopkins,  C.  E :  Philadelphia,  1879  ;  and, 

2,  a  military  map  of  Northeastern  Virginia,  published  in  the  work 
of  General  J.  G.  Barnard,  on  the  Defences  of  Washington,  1821. 

From  the  former  the  names  of  many  roads,  streams,  estates,  Ac, 
have  been  obtained,  while  from  the  latter  those  of  forts,  batteries, 
&c.,  are  often  employed  as  more  convenient.  In  this  respect,  how- 
ever, much  remains  to  be  desired.  While  the  military  map  is 
antiquated,  the  other  is  frequently  defective  in  omitting  what  is 
required  and  incorrect  in  erroneously  locating  streams  and  other 
objects  well  known  to  the  writer.  In  his  extensive  rambles  he  has 
learned  many  local  names  not  found  on  the  map,  and  in  a  tew 
cases  of  special  botanical  interest,  where  names  are  wholly  wanting, 
he  has  long  been  in  the  habit  of  designating  the  localities  by  names 
of  his  own  christening,  and  for  which  he  offers  no  apology. 

The  following  are  a  few  of  the  principal  places  of  botanical  in- 
terest which  will  be  found  to  recur  most  frequently  in  the  notes, 
aud  for  this  reason  brief  descriptions  of  them  are  appended. 

1.  The  Rock  Creek  Region. — Rock  Creek  which  forms  the  bound- 
ary line  between  Washington  and  Georgetown  (West  Washington), 
has  escaped  to  a  remarkable  degree  the  inroads  of  agriculture  and 
population.  For  the  greater  part  of  its  length  within  the  District 
of  Columbia  its  banks  are  still  finely  wooded  for  some  distance 
back,  and  afford  a  rich  and  varied  field  for  botanical  exploration. 
The  character  of  the  surface  along  Rock  Creek  is  most  beautiful 
and  picturesque,  often  rocky  and  hilly  with  frequent  deep  ravines 
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coming  down  into  the  usually  narrow  bottom  through  which  the 
creek  flows.  The  stream  itself  is  full  of  the  most  charming  curves 
and  the  whole  region  is  an  ideal  park.  No  one  can  see  it  without 
thinking  how  admirably  it  is  adapted  for  a  National  Park.  Such 
a  park  might  be  made  to  extend  from  Oak  Hill  Cemetery  to  the 
Military  Road  opposite  Brightwood,  having  a  width  of  a  mile  or 
a  mile  and  a  half.  Not  only  every  botanist  but  every  lover  of  Art 
and  Nature  must  sigh  at  the  prospect,  now  not  far  distant,  of 
beholding  this  region  devastated  by  the  ax  and  the  plow.  The 
citizens  of  Washington  should  speedily  unite  and  strenuously  urge 
upon  Congress  the  importance  of  early  rescuing  this  ready-made 
National  Park  from  such  on  unfortunate  fate.* 

The  Rock  Creek  Region  is  divided,  so  far  as  the  designation  of 
localities  is  concerned,  into  six  sections.  The  first  embracing  the 
series  of  groves  from  Georgetown  to  Woodley  Park  on  the  right 
bank  of  the  creek,  is  called  Woodley.  This  section  embraces  sev- 
eral interesting  ravines  and  in  it  are  found  many  plants  rare  else- 
where, such  as  ChamcB  liriumy  Carolinianum,  Oypripedium  pubescensf 
HesperU  maironalis  and  Idparis  Lceselii.  In  it  is  also  a  grove  of 
the  Hercules  club  (Aralia  spinoaa.)  On  the  left  bank  of  the  creek 
lie  the  Kalorama  Heights  and  some  open  woodland. 

The  Woodley  Park  section  extends  to  the  ravine  which  comes 
down  opposite  the  old  brick  mill-ruin  known  as  the  Adams  Mill. 
The  timber  here  has  been  thinned  out  recently  by  the  proprietors 
but  not  cleared  off,  and  the  vegetation  has  undergone  a  marked 
change.  Several  interesting  plants  have  been  found  in  Woodley 
Park,  including  the  rare  Oholaria  Fir^mica,  and  the  beautiful  Spir- 
aea aruncus.  Above  this  the  timber  is  heaviest  on  the  left  bank 
and  some  very  fine  ravines  occur,  at  the  head  of  one  of  which  is  a 
magnolia  and  sphagnum  swamp  where  Veratrum  viride  and  ;S^7?i- 
plocarpus  fcetidus  keep  company  with  Oonollbua  obliquus  and  Pyrus 


*  It  is  remarkable  that  when  committees  of  Congress  have  been  appointed, 
as  has  several  times  been  done,  to  consider  a  site  for  a  National  Park,  they 
have  usually  looked  in  other  directions  and  have  seemed  to  ignore  the  ex- 
istence of  this  region,  which  is  certainly  the  only  one  that  possesses  any 
natural  claims.  A  mere  carriage  ride  through  such  parts  as  are  traversed 
by  roads  is  wholly  insuflScient  to  afford  an  adequate  idea  of  its  merits  from 
this  point  of  view.  For  the  greater  part  of  the  distance  mentioned  above 
this  region  is  accessible  only  to  footmen. 
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arbidi/olia.  Here,  too,  though  well  up  towards  the  ford,  has  beea 
found  Polentonium  repian»,  not  seea  elsewhere. 

This  third  section  terminates  at  Pinev  Branch,  and  from  here  to 
Fierce'a  mill,  and  as  far  above  as  the  mouth  of  Brood  Branch,  the 
fourth  section  extends.  This  section  is  well  wooded  on  both  sides 
and  includes  the  enchanting  Cascade  ran  which  leaps  down  over 
the  most  romantic  rocks.  Sear  Pierce's  mill  are  many  trees  and 
shrubs,  planted  there  years  before,  but  now  well  naturalized. 
Among  these  are  Araiia  spinoea,  Xantkoxylum  Amerieanum,  Acer 
aaixharinum,  Piniu  drobuf,  and  Carya  alba.  Below  the  mill  on  the 
creek  bottom  is  a  long-abandoned  nursery  of  Populus  alba  and 
Acer  datycarputn,  from  which  many  of  the  trees  of  the  city  may 
have  been  supplie<l. 

From  Broad  branch  to  the  Military  rood  ia  the  fifth  and  per- 
haps most  interesting  section  of  the  Hock  Creek  Region.  On  the 
left  bank  lie  the  once  noted  Crystal  Springs,  and  though  the  build- 
ings are  removed,  the  springs  remain  unchanged.  Here  have  been 
found  OphioylossuTH  vulgatum,  Anychia  dickoloma,  and  Perilla  on- 
nwides,  as  well  ns  Tipaiaria  ducolor.  ■  On  the  right  bank  and  above 
Blagdeu'a  mill  ia  a  bold  bluff  in  a  short  bend  of  the  creek  forming 
a  sort  of  promontory  upon  which  there  grows  Gaidtheria  proeum- 
bens,  the  winter-green  or  checkerberry,  this  being  its  onlv  known 
locality  within  our  limits.  Half  a  mile  farther  up  and  back  upon 
the  wooded  slope  is  the  spot  on  which  stand  a  dozen  or  more  fine 
trees  of  the  Table  Mountain  Pine,  (P.  pungens.)  Here  also  was 
first  found  Pyenanthenum  Torreifi. 

To  these  there  must  be  added  a  sixth  section  extending  from  the 
Brightnood  road  to  the  north  corner  of  the  DIatrict  of  Columbia 
which  lies  near  Rock  Creek.  For  the  firat  mile  there  is  little  of 
interest,  the  cultivated  land  approaching  the  creek:  and  the  low  hilU 
near  its  banks  being  covered  with  a  short  second  growth  of  sonib 
pine  and  black-jack.  But  above  the  Claggett  estate  on  the  right 
bank,  and  to  some  extent  on  both  sides,  lies  the  largest  forest  within 
our  limits.  This  wood  belongs,  I  learn,  to  the  Carroll  eatate  and  is 
80  designated  in  this  catalogue.  In  it  ha%-e  been  found  very  many 
most  interesting  plants.  It  was  the  first  extensive  tract  found  for 
the  crowfoot  {Lycopodiwn  complanatum)  and  still  constitutes  the 
most  reliable  and  abundant  source  known  of  this  plant.  Its  present 
fame,  however,  resta  upon  its  hybrid  oaks,  of  which  some  most  in- 
teresting forms  have  been  found  there.     [See  Field  and  Forest, 


PHILOSOPHICAL  SOCIETY   OF   WASHINGTON.  75 

• 

October  and  November,  1875;  Botanical  Gazette,  October,  1880, 
p.  123.]  Here  also  grows  very  sparingly  Microstylis  opkioglossoides, 
and  quite  abundantly  Pyrola  dUpiiea  aud  P.  secunda.  It  is  also  a 
rich  locality  for  many  other  species  rare  elsewhere. 

2.  The  Upper  Potomac  Region. — ^The  flora  of  the  left  bank  of 
the  Potomac  is,  in  many  respects^  very  unlike  that  of  any  other 
locality  within  our  limits.  A  mile  above  Georgetown,  and  com- 
mencing from  the  recently  constructed  outlet  lock  of  the  Chesa- 
peake and  Ohio  canal,  there  exists  a  broad  and  low  strip  of  coun- 
try formerly  known  by  the  immc  of  Carberry  Meadows,  lying  be- 
tween the  canal  and  the  river,  and  extending  to  the  feeder  of  the 
canal,  a  distance  of  about  three  and  a  half  miles.  This  interval  is 
relieved  by  two  convenient  landmarks,  viz.,  one  mile  above  the 
outlet  lock,  a  grist-mill  and  guano  factory,  popularly  known  as 
Eads'  mill ;  and  a  mile  further,  the  celebrated  Chain  Bridge.  Little 
Falls,  proper,  begin  a  hundred  yards  above  the  bridge,  and  extend 
half  a  mile  or  more.  The  region  above  the  bridge  will,  therefore, 
be  designated  as  Little  Falls.  The  flats  terminate  in  a  remarkable 
knoll  or  small  hillock  of  very  regular  outline  and  abrupt  sides, 
which,  from  the  combined  effects  of  the  feeder  on  one  side,  and  large 
overflows  from  it  below,  becomes  practically  an  island,  and  is  well 
known  to  all  as  High  Island.  These  river  flats  are,  in  most  places, 
covered  with  large  boulders  of  the  characteristic  gneiss  rock  of  the 
country.  In  some  parts  the  surface  is  very  rough,  and  numerous 
pools  or  small  ponds  of  water  occur.  Overflows  aud  leakages  from 
the  canal  cause  large  sloughs  and  quagmires,  while  annual  ice- 
gorges  crush  down  the  aspiring  fruticose  vegetation.  All  these 
circumstances  lend  variety  to  the  locality,  and,  as  might  be  ex- 
pected, the  flora  partakes  largely  of  this  characteristic.  It  would 
prolong  this  sketch  unduly  to  enumerate  all  the  rare  and  interest- 
ing plants  which  this  region  has  contributed  to  our  vegetable  treas- 
ures, but  conspicuous  among  them  are  Polygonum  amphibium,  var. 
terrestre,  hanihua  cceruleus,  Herpestis  nigreacens,  Brasenia  peUata, 
Cyperus  viretis,  and  Nesasa  verticillata^  all  of  which  recur  below 
Ead's  mill ;  Ammannia  humilis,  a  remarkable  variety  of  Salix 
nigra,  (/S.  nigra  var.  Wardi,  Bebb.)  Salix  cordata,  and  S,  longifolia; 
as  also  Spirantliea  latifoliay  and  Samolus  valerandi  var.  Americanvs, 
Vitia  tmlpina  and  Panicum  paucijlorum,  which  may  be  found  be- 
tween this  point  and  the  bridge,  while  at  the  Little  Falls  we  are 
favored  with  Paronychia  dichotoma,  CEnotliera  friUicosa,  var.  lineare 
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!''very  distinct  from  the  type  anil  Cennothus  ovatws :  also  Ranun- 
culus* p^jurilbis  and  Utnrularia  gihba.  But  rich  and  varied  as  are 
these  lower  flati".  they  are  excel  let  I  by  Hich  Island ,  the  flora  of 
whiijh  is  bv  tar  the  most  exuberant  of  all  within  the  knowledtre  of 
botanist.-?.  Here  we  tind  'Lrf^imoniii  dlphylla,  Cauhphyllum  thaliC' 
troid/iMy  Krigi'.Dia  hufhtym,  St'lene  n.ivea,  Yileriava  paud flora,  Ery^ 
thronhim  aihidum.  Iris  m\iiti ita,  wnd  a  jT'^at  number  of  others  of  our 
most  hij^hly  prizeti  plants,  many  of  whi<»h  are  found  nowhere  else. 

Above  the  feeder  is  a  r^eries  of  wland:»  in  the  river  Ivimr  for  the 
moHt  part  near  the  Maryland  3hi)re,  and  to  which  the  maps,  so  far 
afl  I  can  learn,  assign  no  nam»^.  The  first  of  these  lies  well  out  in 
the  river,  and  has  been  made  to  tbrm  a  part  of  the  feeder-dam.  It 
is  low  and  frequently  overflowed,  and  has  not,  a^  yet,  furnished 
many  rare  plant'*,  though  here  Arabia  dentaia  and  some  others  have 
been  found.  It  has  been  desi^rnatal  Feeder-dam,  Idand,  The 
second  is  half  or  three-quarters  of  a  mile  above,  lies  higher,  and  is 
covered  with  a  verv  dense  and  luxuriant  herbace«)us  vej:etatii)u  and 
fine  trees,  chiefly  of  Br)x  Elder,  Negundo  aceroldes.  from  which  cir- 
cumstance and  the  peculiar  impression  which  the  long  gracefully 
pendent  staminate  flower  of  these  trees  pro<luced  on  the  occasion  of 
ita  first  discovery  by  a  botanical  party  it  received  the  name  of  Box 
Elder  Island,  The  third  island  is  a  short  distance  above  the  last, 
has  a  more  elevated  central  portion  and  a  similar  vegetation. 
Here  was  found,  on  our  first  visit,  and  also  on  subsequent  ones, 
I)dphinium  tricorne^  and  for  this  contribution  to  the  Flora  Colum- 
biana it  wa.s  christened  Larhrpur  Island.  The  fourth  of  these 
islands  is,  in  many  respects,  similar  to  the  two  last  described,  and 
upon  it  stand.s  the  only  indigenous  specimen  of  Acer  saccharinum 
yet  founfl  here.  It  has,  therefore,  been  appropriately  named  ^ugar- 
mnpUi  Island.  Enjthronium  alhidum,  Trillium  sessile y  Jeffersonia 
diphylla  and  similar  species  abound  on  all  these  islands,  while  on 
th(:  larkspur  Island,  besides  the  Delphinium,  has  also  been  found 
Phnnelia  PurshiL  The  b<»autv  of  these  natural  flower-cardens  in 
th^!  months  of  April  and  May  is  unequaled  in  my  experience.  The 
ri;fht  and  rich  alluvial  soil  causes  the  vegetation  to  shoot  up  with 
magic  rapidity  at  the  first  genial  rays  of  the  vernal  sun,  and  often 
thr;  harbinger  of  spring,  Erijenia  bulbosa,  true  to  its  name,  will 
greet  the  delighted  rambler  in  late  February  or  early  March. 

The  opposite,  or  Virginia  side  of  the  Upper  Potomac,  consists 
entirely  of  hold  bluffs,  interrupted  by  deep  ravines,  often  contain- 


PHILOSOPHICAL   SOCIETY   OF   WASHINGTON.  77 

ing  wild  torrents  and  dashing  cascades.  Here  the  flora,  thongh 
less  rich  and  varied,  is  also  characteristic  and  interesting,  and  em- 
braces, among  other  rare  things.  Rhododendron  maximum,  Iris 
erestata,  Scutellaria  saxatilia,  Pycnanthemum  Torreyi,  Solidago  rupes' 
tris  and  S,  virga-aurea,  var.  humilis.  On  the  Maryland  side  and  a 
mile  above  the  uppermost  point  thus  far  mentioned,  is  the  Cabin 
John  run,  which  the  botanist  celebrates  more  for  its  walking  fern 
(Oampiosorus  rhizophyllvs)  than  for  the  world-renowned  arch  that 
spans  it. 

The  next  most  prolific  source  of  interesting  plants  is  the  region 
of  the  Great  Falls.  The  collecting  grounds  begin  a  mile  or  more 
below  at  Broad  Water.  On  both  sides  of  the  canal  the  country  is 
excellent,  rocky  and  wooded,  with  stagnant  pools  and  sandy  hillocks. 
On  these  rocks  grow  Sedum  ielephoides  and  near  Sandy  Landing 
are  found  Vitis  vulpina,  Arabia  patens,  A.  hirsuta  and  Triosteum  an- 
gustifolium.  In  the  pools  have  been  found  Carex  decompodta.  Pot- 
amogeton  hyhridua  and  P.  pauciflorus,  while  on  a  rocky  headland  a 
large  "water-pocket"  has  yielded  my  only  specimen  of  the  white 
water  lily  {Nymphcea  odorata).  Oratcegtis  parvifolia,  Rumex  verticil" 
latus  Steironema  lanceolatum,  and  last  but  not  least,  Naaturium  lor 
custre,  have  also  rewarded  my  researches  in  this  singular  and  rather 
weird  region. 

On  the  opposite  side  of  the  river  the  site  of  the  ancient  canal 
around  the  Falls  has  proved  very  fertile  in  botanical  trophies. 
Folygala  amhigua  is  found  near  the  boat  landing,  while  by  climb- 
ing the  cliffs  below  this  point  the  native  of  more  northern  climes 
may  gaze  once  more  upon  his  familiar  Hemlock  Spruce.  Tsuga 
Canadensis.  Difficult  Run,  a  mile  farther  down,  though  indeed 
difficult  of  approach,  repays  the  effort  with  Podostemon  ceratophyl- 
lus,  Smilacina  stellata,  Potamogeton  Claytonii,  and  numerous  other 
herbal  treasures. 

3.  The  Lower  Potomac  Region. 

Passing  next  to  the  lower  Potomac,  the  localities  of  special  in- 
terest are,  1.  Custis  Spring,  opposite  the  Arlington  estate,  with  the 
extensive  marsh  below,  where  Sagittaria  pusilla,  Discopleura  capil- 
lacea,  Cyperus  erythrorhizus,  and  other  rare  species  are  alone  known 
to  grow.  2.  The  point  and  bay  below  Jackson  City,  known  as 
Roach's  run,  where  are  found,  among  others,  Scrophula/ria  nodosa, 
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Tripsacum  dadyloides  and  Pt/cnanthemum  lanceolaium.  3.  Four 
Mile  run,  half  wav  to  Alexandria,  not  yet  sufficiently  explored,  in- 
cludino^  the  vicinity  of  Fort  Scott  to  the  northwest,  where  Clematis 
ochroleuca  and  Asc/epicui  qaadrifolia  may  be  collected ;  and,  4. 
Hunting  creek,  a  large  estuary  below  Alexandria,  including  Ca- 
meron run,  the  stream  which  debouches  into  it,  with  its  tributaries. 
Back  Lick  run  and  Holmes  run,  which  unite  to  form  it.  Here 
have  been  found,  at  varioiw  points,  ClematU  ochrolenca,  Gonolohus 
hir/nifuJi,  Ilea  Virginici,  Geranium  columhirvum^  Micranthemum 
NuttalUi,  Jlabenaria  vire^fcens,  Querciu  macrocarpa,  Carex  gracilr 
lima,  Geum  striatum,  Galium  ajprellum,  and  very  many  other  rare 
plants. 

On  the  left  hank  of  the  lower  Potomac  the  chief  locality  of  in- 
terest  is  a  large  wooded  area  below  the  Government  Hospital  for 
the  Insane.  This  has  proved  a  rich  hunting  ground  for  the  botanist, 
and  ha.-*  yielded  Carex  pallescenSy  Carex  Woodiiy  Gonolohus  himutus, 
Silene  armeria,  Parietaria  Pennsylvanica,  Muosotia  arveims,  Scutel- 
laria nervosa,  dec,  &c.  Ajfplenium  angustijolium  is  known  only  at 
Marshall  Hall,  where  it  has  been  reported  by  Mr.  O.  M.  Bryan, 
while  opposite  Fort  Foote  Mr.  Zumbrock  has  found  Myriophyllum 
spicatum,  and  opposite  Alexandria  Professor  Comstoek  and  Miss 
Willets  have  discovered  Plantago  cardata. 

4.  The  Terra  Cotta  Region. 

This  embraces  some  low  grounds  and  undulating  barrens  near 
the  terra  cotta  works,  at  Terra  Cotta  Station,  on  the  Metropolitan 
Branch  of  the  Baltimore  and  Ohio  railroad,  three  miles  from  the 
city,  and  also  a  small  swamp  a  quarter  of  a  mile  beyon<l,  and  to 
the  eastward.  Here  on  the  dry  ground  have  been  found  Ono^no- 
dinm  Virginianum,  Le^rpedeza  Stuvei,  Clitoria  J/aria/ia,  and  Hahe- 
naria  lacera ;  and  in  the  swamp  Aster  astivus,  Solida  strida, 
Woodwardia  Virginica,  Asclepias  rubra,  Poterium  Canadense,  and 
numerous  other  plants  rare  or  absent  in  other  localities. 

5.  The  Reform  School  Region, 

This  locality  is  very  limited  in  extent,  but  has  proved  one  of  the 
most  fertile  in  botanical  rarities.  Its  nucleus  consists  of  a  little 
swampy  spot  a  short  distance  to  the  south  of  the  National  Reform 
School,  in  which  is  located  a  beautiful  spring;  but  the  woody 
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tract  of  country  surroundiDg  this  and  stretching  southward  and 
eastward  some  distance  has  also  proved  very  fruitful.  In  the  dif- 
ferent portions  of  this  region  have  been  discovered  Phlox  maculata, 
Melanihium  Virginicum,  Bartonia  tenella,  Lespedeza  Stuvei,  Desmo* 
dium  Marilandicum  and  D.  cilare,  Buchnera  Americana,  Fimbri- 
sty  lis  capillaris,  Quercua  prinoides,  Car  ex  hullata,  and  Oentiana 
ochroleuca,  most  of  which  do  not  occur  at  all  elsewhere. 

6.  The  Holmead  Swamp  Region, 

Like  the  last,  this  locality  is  quite  circumscribed  in  area,  but 
like  it,  too,  it  is  rich  in  interesting  plants.  It  occupies  a  ravine 
leading  to  Piney  Branch  from  the  east  at  the  point  where  the  con- 
tinuation of  Fourteenth  street  crosses  that  stream.  The  road  con- 
necting the  last  named  with  the  Rock  Greek  Church  road,  and 
which  is  called  Spring  street,  follows  this  valley.  The  collecting 
grounds  are  on  the  south  side  of  this  road  and  in  the  springy 
meadow  along  the  rill.  The  timber  has  long  been  cut  off,  but  the 
boggy  character  of  the  ground  has  thus  far  protected  it  from  culti- 
vation. The  pasturing  of  animals  on  it  during  a  portion  of  the 
year  has  latterly  become  a  serious  detriment  to  the  growth  of  plants. 
Mr.  Holmead,  who  owns  it  and  lives  near  by,  has  kindly  permitted 
botanists  to  investigate  it  for  their  purposes.  Here  have  been  found 
Ludwigia  hirsuta,  Drosera  rotundifolia  Asclepiaa  rubra,  Xyrisfiex- 
uosa,  Fuirena  squarrosa,  Bhinchospora  alba,  Coreopsis  discoidea  and 
the  beautiful  Calopogon  pulchellus  the  most  showy  of  our  orchids. 

In  addition  to  these  specially  fertile  tracts  there  are  many  other 
localities  of  great  interest  where  valuable  accessions  to  our  flora 
have  been  made,  and  which  will  be  particularly  designated  under 
the  names  of  these  species.  It  will  suflicc  here  to  mention  a  wet 
meadow  between  the  National  Driving  Park  and  Bladensburg, 
where,  in  a  very  diminutive  spot,  Sarracenia  purpurea,  Viola  lanceo- 
lata,  and  Carex  bvllata,  the  two  first  wholly  unknown  elsewhere, 
have  been  discovered  ;  a  marsh  a  mile  from  Bladensburg,  near  the 
millrace,  where  only  the  majestic  Stenanthium  robustum  has  been  seen ; 
a  little  swamp  near  the  Sligo  creek,  between  the  Riggs  and  Blair 
roads,  where  the  Hartford  fern  {Injgodium  palmatum)  grows  spar- 
ingly ;  and  another  between  Bladensburg  and  the  Maryland  Agri- 
cultural College,  where  Solidago  elliptiea,  Ascyrum  stans,  and  Lyco- 
podium  complanatum,  var.  Sabincefolium,  have  been  found.     The 
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Etuwrn  braittb  re^ou  it  no;  ?pM;i&LlT  ri<'h  io  florul  treasures,  bat 
'.111  jtt  bucik^  iiud  maroha-  B'.-m<:  gO'jd  ibinp  apptar.     Sabenaria 

rintefru-.  ■StciT'.ti.etiia  Uireolalvvi,  I^lcoeharir  quadrangulaia..  Scirjrut 
jiarUaUuf.  liiHunfuhu  lan'jlffeM,  aod  Salu  haauelllana  itrt  amung 
iLtt*.  iLougb  borne  of  tLcpj  art  iound  tlsewhere. 

FkiwcriT.ff  tiin€  of  ManU. 

Ii  ba?  airt^dy  btieu  r«-marke>i  tbai  moi^t  i^pcdts  flower  at  Wasb- 
'iugUj-A  much  earliw  iLau  ill  ptiiuts  farther  oonh  or  ibe  dale?  given 
iti  tht  ii^auual:-.  lu  i-ousKjueuue  of  ihU,  a  botaoUi  uoacquaioted 
wlili  iLU  lac-i.  and  ac^'.-u^iomMl  lo  liiuse  cllmaies  and  to  rtr]ring  upon 
the  bi^ok-,  would  be  Hkelv  to  bt  behind  the  ^easoD  throagrbcut  the 
Year,  aud  fail  lo  get  the  greater  part  of  ibe  plants  he  desired.  With 
all  my  tfiyrv  to  uiakv  allowance  fiT  this  fact,  I  have  frequently 
Useij  Borely  diiappt^bttd  aud  was  at  last  driven  to  mating  a  care- 
I'uj  rword.  jireserving  and  correcting  it  from  year  to  year,  of  the 
jtuvtrinp  thn*.  •A'  plants  in  this  liicaiity.  The  notes  on  this  subject 
appended  to  nearly  every  species  enumerated  in  the  list  embody  the 
geutnil  re»-uit?  'A'  these  obser^-ations  and  may  in  the  main  be  relied 
upon.  The  txpre?*iou*  used  are  not  loose  conjectures,  but  are  in 
ibe  nature  of  eompilations  from  recorded  data.  Id  most  cases  an 
allowance  oi'  two  wei-ks  toay  be  made  for  the  diderence  in  seasons 
though  rarely  more  and  often  less.  CeriAin  plants,  as  for  example, 
Tipuluria  -iUenlur,  flower  at  almost  exactly  the  same  time  every 
year.  (Acasioually.  however,  one  will  vary  a  month  or  more  in  a 
(juite  uniK'COUUtable  way.  But  any  one  who  has  waicbed  the  p^Ti- 
odical  change^  of  the  general  vegetation  for  a  series  of  yeare  and 
Kcurded  Lis  ob*ervalioiis,  will  more  and  more  realize  ihe  eiactueas 
even  of  these  complex  biological  phenomena  wbich  depend  so  abso- 
lutely upon  uniform  a.stronomical  events. 

Fruiu  thi#  point  of  viow  the  season  which  presents  the  greatest 
variation  aud  also,  lor  thi:^  and  other  reasons,  the  greatest  interest 
!£  the  lipriug.  Tbere  arc  a  few  plants  which  may  sometimes  be 
found  iu  flower  here  iu  January,  such  as  Stell-iria  Tne.dii.  Taraxaeum 
deiu-leonlt  or  Acer  dati/earj-um  <^colloctt>d  Jan.  17.  1S76,  in  the 
ciiy.i  iu  tavore<l  place?:,  but  these  will  bloom  at  any  lime  when  a 
few  days  of  mild  weather  with  sunshine  can  come  to  revive  them. 
There  are,  however,  several  smotly  vernal  species  which  bloom  quite 
regularly  in  the  latttr  part  of  February,  such  as  Symplocarpiu  fa- 
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tidu8,  Chrysosplenium  Americanum,  and  often  Anemone  hepaiica. 
The  number  regularly  found  in  flower  in  March  is  quite  large  and 
in  special  years  very  large.  It  was  of  course  impossible  to  make 
observations  every  day  of  any  year,  but  taking  a  number  of  years 
my  observations  cover  nearly  every  day  of  the  spring  season.  As 
showing  the  number  of  these  early  vernal  species  and  also  how 
widely  the  seasons  may  differ,  the  following  facts  are  presented: 

In  the  year  1878  seventeen  species  had  actually  been  seen  in 
flower  and  noted  up  to  March  24th.  I  did  not  go  out  again  that 
year  until  April  7,  when  I  enumerated  forty-six  additional  species, 
making  sixty-three  in  all  up  to  that  date.  This  was  an  exception- 
ally early  season.  The  next  spring,  that  of  1879,  was  a  backward 
one,  as  is  shown  by  the  fact  that  while  I  had  visited  the  same 
localities,  and  taken  notes  with  equal  care  only  thirty-three  species 
had  been  seen  in  flower  up  to  April  13th :  twenty -nine  species  which 
had  been  seen  in  flower  on  April  7th,  1878,  were  not  yet  in  flower  in 
the  same  localities  on  April  13th,  1879.  There  appeared  to  be  about 
three  week's  difference  in  these  two  seasons.  The  last  season,  1880, 
was  again  an  early  one,  though  less  so  than  1878.  It  was,  however, 
near  enough  to  the  average  to  render  the  facts  observed  of  great  value. 
The  following  are  a  few  of  them:  On  February  29th,  seven  species 
were  seen  in  flower  in  the  Rock  Creek  region.  On  April  4th,  thirty 
were  enumerated  on  the  Virginia  side  of  the  Potomac,  above  the 
Aqueduct  Bridge.  On  April  11th,  eleven  were  seen  in  addition  to 
those  previously  enumerated  in  the  Eastern  Branch  region  :  and  on 
the  18th  of  April,  High  Island  was  visited,  and  twenty-nine  added 
to  all  previously  recorded,  three  of  which  were  then  in  fruit.  The 
total  to  this  date  was  therefore  seventy  cpecies.  This  season  I  con- 
cluded was  a  week  or  ten  days  later  than  that  of  1878,  and  as  much 
earlier  than  that  of  1879.* 


*  Since  the  above  was  written  the  present  season  (i88i)  has  passed  its  vernal 
period.  It  has  proved  still  more  backward  than  1879  ^"^^  ^^^^  latest  spring  thus 
far  observed.  On  April  3d,  I  made  my  first  excursion  and  visited  the  Virginia 
side  of  tlie  Potomac  above  Rosslyn.  Only  7  species  were  seen  in  flower  including 
Alnus  serrulata  which  doubtless  can  be  obtained  much  earlier  in  ordinary  years, 
but  has  been  overlooked.  Besides  Draba  verna,  a  January  species,  and  Anemone 
hepaticay  a  February  one,  the  only  herbaceous  flower  found  was  Sanguinaria 
Canadensis.  On  April  loth.  High  Island  was  visited,  but  only  8  species  could  be 
added  to  the  above  7,  and  several  of  these,  as  Jeffersonia  diphylla^  Dicentra  cu- 
CtiUaria^  Saxifraga   Virginiensis^  Erythronium  Americanum^  and  Stellaria  pu- 
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Salix  tristis,  March  17, 1877. 
Populus  grandidcDtata,  March  21;  1880. 
Corydalis  flavula,  March  22,  1874. 
Thalictrum  anemonoides,  March  24, 1878. 
Dentaria  laciniata,  March  24,  1878. 
ADtennaria  plantaginifolia,  March  24,  1878. 
Erodium  cicutarium,  March  27,  1874. 
Erigenia  bulbosa,  March  28,  1875. 
Cardamine  hirsuta,  March  30,  1879. 

It  is  about  the  first  of  April,  especially  in  early  years,  that  the 
vegetation  seems  to  receive  the  greatest  impetus.  This  is  well  shown 
by  the  following  list  of  species  seen  in  flower  during  the  first  week 
in  April : 

Ulmus  Americana,  April  1,  1873. 

Jeffersonia  diphylla,  April  2, 1876. 

Cardamine  rhomboidea,  April  2,  1876. 

Stellaria  pubera,  April  2,  1876. 

Thaspium  aureum,  April  2,  1876. 

Euphorbia  commutata,  April  2,  1876. 

Alnus  serrulata,  April  8,  1881. 

Ranunculus  abortivus,  April  4,  1880. 

Dicentra  Cucullaria,  April  4,  1880. 

Arabis  laevigata,  April  4,  1880. 

Viola  tricolor,  var.  arvensis,  April  4,  1880. 

Vicia  Caroliuiana,  April  4,  1880. 

Amelanchier  Canadensis,  April  4,  1880. 

Nepeta  Glechoma,  April  4,  1880. 

Sassafras  officinale,  April  4,  1880. 

Carpinus  Americana,  April  4,  1880. 

Ostrya  Virginica,  April  4,  1880. 

Erythroneum  Americanum,  April  4,  1880. 

Barbarea  vulgaris,  April  5,  1874. 

Pedicularis  Canadensis,  April  6, 1874. 

Mertensia  Virginica,  April  6,  1874. 

Ranunculus  abortivus,  var.  raicranthus,  April  7,  1878. 

Ranunculus  repens,  April  7,  1878. 

Asimina  triloba,  April  7,  1878. 

Caulophyllum  thalictroides,  April  7,  1878. 

Arabis  dentata,  April  7,  1878. 
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Barbarea  praecox.  April  7, 1^74. 
^i^ymbriutij  Alliaria,  April  7,  1S78. 
Vida  tucullata,  April  7.  l*S7fS. 
Viola  striata,  April  7, 1«78. 
Viola  t'labella,  April  T,  ]*S78. 
lonidium  {-ouc&lor,  April  7,  1^78. 
SiJetn;,  Peuui'vlvuiiita,  April  7,  ]878. 
Orastium  vul^'Utum,  April  7,  1*^78. 
OraElium  oblongifoliunj,  April  7,  1S78. 
Geranium,  loaculaiuiu,  April  ~.,  lfi>c^. 
Oxalis  torniculatii,  April  7,  1878. 
Ords  GsDadt'Dsiir,  April  7, 1878. 
Potemilla  CauadeDsis,  April  7,  1878. 
Tha.spiuiu  trirnliaiuui,  April  7, 1678. 
Coruus  fluriila.  April  7,  1876. 
Chrysogoiiutu,  Vir^'iuiaiium,  April  7, 1878. 
Seui-cio  aureus,  April  7, 1878. 
Fraxiuus  viridi^  April  7,  1878. 
Phlox  divaricala,  April  7. 1678. 
Lillio^pc-rinuiii  arvi-Dge,  April  7,  1878. 
Betula  nigra,  April  7.  1678. 
Populus  mouilifera,  April  7,  1878. 
Arisaema  iriphylluia,  April  7,  1676. 
Erytbronium  albiilum,  April  7,  1878. 
Trillium  stsiile,  April  7,  1878. 

My  i»pccial  ob^ervalions  on  thi-  verual  flowering  lime  of  plauts 
extend  about  two  weeks  later  or  lo  the  end  of  the  third  week  in 
April,  afitr  which  the  great  number  uf  plants  in  bloom,  includiug 
the  amentaceous  trees,  render  it  difficult  to  pursue  the  investigation, 
while  ai  the  same  time  the  facts  heeome  less  valuable.  The  results 
for  the  M-cond  ami  third  n-eeks  ul'  April,  always  excluding  all  prc- 
viouiily  eiiunicruie<l,  are  as  full<)\rs  : 

Arabis  lyrata,  April  9,  1876. 

Fraxluus  pulicsceus,  April  11,  1880. 

Salix  eordata,  April  11, 1880. 

Salix  jiurpurca,  April  11, 1880. 

Vacciiiiutn  coryiubosum,  April  12,  1880. 

Carex  platyphylla,  April  12,  1660. 

Poa  annua,  April  12,  1874. 
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Thalictrum  dioicum,  April  14,  1876. 

Ehus  aromatica,  April  14,  1878. 

Phlox  subulata,  April  14,  1878. 

Arabis  patens,  April  18,  1880. 

Cardamine  hirsuta,  var  sylvatica,  April  18, 1880. 

Negundo  aceroides,  April  18,  1880. 

Erigeron  bellidifolius,  April  18,  1880. 

Krigia  Virginica,  April  18,  1880. 

SisyriDchium  Bermudiaua,  April  18,  1880. 

Carex  laxiflora,  April  18,  1880. 

Carex  EmmoDsii,  April  18, 1880. 

Melica  mutica,  April  18, 1880. 

Anemone  nemorosa,  April  19, 1874. 

Viola  cucullata,  var.  cordata,  April  19, 1874. 

Dirca  palustris,  April  19, 1874. 

Carex  Pennsylvanica,  April  19,  1874. 

Lathyrus  venosus,  April  21, 1878. 

Ribes  rotundifolia,  April  21,  1878. 

Salix  nigra,  var.  Wardi,  April  21,  1878. 

We  thus  see  that  a  single  collector  has  in  the  course  of  eight  year's 
operf^ons  actually  observed  and  noted  eleven  species  in  bloom  in 
February,  24  more  in  March,  51  additional  in  the  first  week  of 
April,  and  26  others  during  the  second  and  third  weeks  of  April  or 
112  up  to  April  21. 

It  should  be  remarked  that  there  is  no  doubt  that  if  the  same  lo- 
calities in  which  the  large  numbers  were  observed  on  April  2  1876, 
April  4,  1880,  and  April  7, 1878  had  been  visited  in  the  last  days  of 
March  of  those  years  quite  a  number  of  these  plants  would  have 
been  found  sufficiently  advanced  to  demand  a  place  in  the  lists,  and 
thus  the  month  of  March  would  have  been  credited  with  so  many 
here  set  down  for  the  first  week  in  April.  Probably,  all  things 
considered,  not  less  than  fifty  species  in  certain  favored  seasons 
either  reach  or  pass  by  their  flowering-time  by  the  end  of  March. 

In  arranging  the  above  lists  the  order  of  dates  has  of  course 
taken  precedence,  but  where  several  are  enumerated  under  one  date 
the  natural  order  is  followed. 

It  is  scarcely  necessary  to  suggest  a  caution  to  collectors  against 
relying  upon  these  dates  in  making  collections.  They  represent 
the  earliest  observations  and  not  the  average.  In  most  cases  an 
allowance  of  at  least  one  week  should  be  made  for  (he  full  bloom- 


66  ECiLEHS  or  tee 

iug  uf  &U  tbt  iiidiiiduiuE  t-f  ilct  giTtsi  cp^tdu.  Il  bJ]  ctaet,  hov- 
ever,  out  ur  m'.'re  iudiTiausJt  \rt>rt  ul-uhiUt  Becai  iii  &'Weir  iL&d  enf- 
£citiiiiJT  lidvikuc^  li>r  'jt'Iiocuvii,  icJierwiiie  no  ii^iu  vaf  iBikaLL  The 
Carltnn  vi'  oyun*  iM  i.M  MTniititiii  iti  deTfcjcijHsii  jitrigyBia,  ujd 
ntuiT  jilitiu  viiUK  hifl&nsouiMr  if  oentrifonJ  cr  caiLiTipei&I.  or 
iriutdi  df^Ttdvji  irim  vhui  nuim^g  T.L«ir  3c>irt!n^  f^oojd  be  looted 
for  &t  a  Jjiwr  RiLgt. 

Avbiannal  FUmitring, 

Out  of  its  ni'jBi  inMxesnug  pbt-uliaritiei  cf  iLt  flora  of  liis  Tidit- 
iij  ie  tlua  -.'f  tiit  bwjond-liiwjiruflg  of  Ttmal  gptH'iK,  whicli  ia  aion 
€■£«  uilie^  pl&<K  ijuiu  2&te  in  t1i<:  fuU.  [See  Jm^  o))^'  Fcrcm. 
April-Juu'.  3^7^,  Vol  IlLp.  172.]  InaO'lJiicnv.  UiefevenFitinw 
obwrved  and  pubjitLtd  is  l'^7*'.  I  Ijavt  s'.-ied  Kiore  ihjui  u  3iET 
oilvtm  .^uiii^^ii^ir  lidt  Labi;,  and  ii  U  p:cjbabie  ihsi  fdll  oihcr$  will 
Tiit  b*  addwl.  T!j%  foJJ-jwiif  is  b  lii-i  of  ib:>i*  ibue  iar  re;-i>rdtvi 
«itii  lilt  'JiiW:-  iLi  wLki.  iL=rT  wert  otiserved  and  irluct  may  !:•»  c^nj- 
pajfid  »l:ii  iL'jfefc  of  iL^ir  regulaj  vt;ial  jnii'-'i : 

Eamu^-aJat  aVjnivnf,  rar.  mic-raLiijUK  Xovtniber  3^,  l^~5. 

Cardaiuint  liinal*.  O'.aobir  i;.  ]»i?<i- 

Viola  yvivji.  Tar.  bie'jior,  Sepumt-er  i^2,  and  December  ^,  1^7S 

Viois  liUTJi'^,  Stpitmber  10, 1?76- 

Fra^arui  Viririniana,  ^pie-inber  22.  1^7?. 

EubuE  vi]!fjeu=,  Stpiember  22,  and  Ocu.ber  27,  l57?. 

Icjoio^ra  Jap-^aica,  Otrtobir  13.  1*75. 

H'jUJ<Uuiii  purpurea,  October  1-?.  1^7^. 

Hou<!Ujijia  purpurea,  var.  angu^iifolia.  September  12,  Id&O. 

HoUEVjoia  '-arulta,  Sepitmber  7,  1^79. 

WitiLimii  b'.atniiieuBi,  October  13. 167S. 

Bh',dvJeiidr<,n  nudiflorum,  October  13,  1573. 

Balibaiia  an^ularb.  Ocuiber  27,  l?7i<. 

Phl'yx  divBri<«la,  Ociftber  16.  1573. 

Ecfaiutu  vulgare,  October  8, 18^0. 

Vepjnica  ofScinalie,  October  ^,  1S7S. 

Agmetis  «cabra,  XoTcmber  12, 1876. 

To  this  liijt  of  seveateen  should  perhaps  be  added  SleUaria  pubcra, 
which  ioelead  of  a  vernal  and  autumnal  period,  has  t^o  veroal 
periods  ai  dtfcribed  under   that  species  in  the  ETStcmatic  notes. 
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ScUix  longifolia  has  this  year  (1881,)  flowered  twice  ;  ODce  in  April 
and  again  in  June. 

Autumnal  blooming,  in  so  far  as  it  is  peculiar  to  this  climate, 
may  be  chiefly  attributed  to  the  tolerably  regular  occurrence  here 
of  a  hot  and  dry  season  in  midsummer.  This  usually  begins 
towards  the  end  of  June  and  ends  about  the  middle  of  August. 
During  this  period,  in  some  seasons,  the  ground  and  vegetation 
become  parched  and  dried  up,  so  that  vegetal  processes  in  many 
plants  cease  almost  as  completely  as  in  the  opposite  season  of  cold. 
From  this  dormant  state,  the  warm  and  often  copious  rains  of  the 
latter  part  of  August  revive  them,  as  do  the  showers  of  spring,  and 
they  begin  anew  their  regular  course  of  changes.  The  frosts  of 
October  usually  cut  their  career  short  before  maturity  is  reached, 
but  in  some  cases  two  crops  of  seed  are  produced.  In  addition  to 
this,  there  frequently  also  occurs  a  very  warm  term  in  November, 
often  extending  far  into  December,  and  of  this  certain  species  take 
advantage  and  push  forth  their  buds  and  flowers. 

Albinos, 

Well  defined  albinos  have  been  collected  of  the  following  species 

Desmodium  nudiflorum. 
Liatris  graminifolia. 
Rhododendron  nudiflorum. 
Vinca  minor. 
Mertensia  Virginica. 
Sabbatia  angularis. 
Pontedcria  cordata. 

The  green  flowered  variety  of  Trillium  sessile  is  also  common, 
and  Gonolobus  ohliquus  exhibits  on  High  Island  this  same  anom- 
alous feature.  Carex  tenfaculata  having  the  spikes  perfectly  white, 
as  if  etiolated,  was  found  June  14  of  this  year,  (1881,)  on  the  East- 
ern Branch  marsh.  This  lust  phenomenon  was  certainly  due 
neither  to  maturity  or  disease,  but  was  a  mere  liisus  naturce. 

Double  Flowers,  &c, 

Thalidrum  anemonoidcs,  Ranunculus  bullosus,  Claytonia  Virgin- 
tea,  and  Rubrus  Canadensis,  have  been  found  with  the  flowers  much 
doubled  as  in  cultivation. 


bh  rrLLETiy    'Jl   TEE 

Jdudruhptv  arbi*TWJ€ht  »iecaHi.)iiaIlT  iias  iht  outer  circle  of  petalfi^ 

expuud*;d  at-  in  uukivutkiii. 

Radbmi};iiu  uihfidv  Laif  been  found  whL  aU  itt  ravF  tubular  bin  of 
•     •  • 

the  Utiuul  U'ugtL. 

lu  order  it»  }»reKt»ut  a  t'lear  view  of  tbt  general  character  of  the 
vegetaLion  of  tiie  l>intritit  of  Coiumbia  and  the  adjacent  countrr, 
I  have  uiadt-  a  kiomewbai  careful  analysis  of  the  laj-pe  croupt  and 
faluilie)^.  and  coiuparition  of  tbem  no:  onlr  with  each  other.  buT  with 
the  Bauie  gnrnpt  and  ikmiliet  in  larger  arear  and  other  local  ^oras. 
The  general  reeultp  are  j^resented  lielow. 

It  \^  importaui  to  remark  thai  in  all  enunaerations,  it  i«  not 
win  ply  the  nuinl»er  oi  «7»«f*»:,  ai^  ai  }>re9enT  recognized,  but  the 
number  of  d-iftrciri  jtlanU,  •  species-  and  varieties,  that  if  employed. 
The  reason  for  dt»in?  thie  i?  that  in  rerr  manx  cases,  veil  marked 
TarleiJeF  are  eventually  made  ?p*<cie?.,  and  if  two  plants  really  differ 
there  it  little  probability  that  ibey  will  ever  be  merged  into  one 
epecnes  without  that  difierence  being  indicAied  by  some  difference  oi 
name.  The  aim  hag  therefore  l»ee.n  to  take  ac-.cc»ani  of  the  number 
of  piant«^  tfithout  regard  to  the  mann^T  in  which  they  are  named. 

The  whole  numl»er  oi'  va-icular  jJants  now  knctwn  to  this  flora, 
at  catalogued  in  the  li:-!  aiif»ended  to  this  paj»er,  is  1249,  and  these 
belong  to  527  different  genera,  or  about  2i  species  t<.>  each  genus- 
These  are  distributed  amcmg  the  several  systematic  series,  classes, 
and  divit^iouf^,  at  follow^: 

PolypitU 174  356 

CrtunyptiaJ'* it'ip  3S0 

Total  DicMasjydeat 343  745 

Monocblarriy-Jt*    Aj^aLt. 47  124 

TouJ  l/ic.'tTk-dons 300  $69 

Moxxocoivjtdons 112  ^^i 

GynuKAj^nuat  ^Ojiiiftne  ■ 4  7 

ToUi]  FliL»-no;;aiii ia 506  i  .207 

CryiA'-^aiTiiu 21  42 

T'>tal  vavcul II r  plants 527  1.249 


# 
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The  percentages  of  the  total  are  as  follows : 

Polypetaloe 33  29 

Gamopetalae 32  31 

Total  Dichlamydcae 65  60 

Monochlamydca  (Apetalae) 9  10 

Total  Dicotyledons 74  70 

Monocotyledons 21  26 

Gymnospermse  (Conifene) i  i 

Total  Phaenogamia 96  97 

Cryptogamia 4  3 

Large  Orders, 

The  sixteen  largest  orders  arranged  according  to  the  number  of 
species,  are  as  follows : 

Genera.  Species  and 
vaneties. 

1.  Compositoe 53  149 

2.  Gramineae 43  no 

3.  Cyperaceee ._       10  108 

4.  Leguminosae 24  57 

5.  Rosacese 15  46 

6.  Labiata; 23  42 

7.  Crucifenc 16  ^^ 

8.  Scrophulariacese   15  32 

9.  Filices 16  30 

10.  Ranunculacea! 7  27 

11.  Ericaccce 11  26 

12.  Cupulifenx; 7  26 

13.  OrchidacejE 12  24 

14.  Liliaccce 18  24 

15.  Polygonaceae 3  23 

16.  Umbellifcne 17  22 

The  whole  number  of  systematic  orders  represented  in  our  Dis- 
trict is  116,  of  which  sixteen,  or  14  per  cent,  furnish  55  per  cent, 
of  the  genera  and  62  per  cent,  of  the  species. 


BrLLETIK   OF   THE 


Large  Genera. 


Thci  oiteru  '.arge  genera  amnged  according  to  the  Dumber  of 
plaiiif  )itv  'uhe  following : 

Species  and  varieties. 


14.    Ilvli:mlhu3 


Tlius  tit>i>eu,  or  lesii  than  three  per  cent.,  of  the  genera  furnish 
■J71,  or  uc'ttrly  22  per  cent,  of  the  species. 

Introdtteed  Speeieg. 

The  whule  number  of  introduced  plants  enumerated  in  the  gub- 
juiiii-d  ciitalogue  is  193,  of  which  15  are  supposed  or  known  to  be 
iuiligenciuii  to  other  parts  of  the  United  States.*  These  are  dis- 
Iributi'd  through  the  several  larger  groups  as  follows: 


*  Tlicic  ai<:  llic  rollowing ; 

XinUhoiylum  Amcricanum.  Symphoticirjiu^ 

'Infoliiim  rcpcns.  Sjimiihorieaqiuii  vulgaris 

Piauu^i  Cliicavi.  CaUlpa  1iii;noniotJc^. 

Row  suligera.  Madura  nuranliaca. 

nuLiduljibui  iiivdonu.  Populu-;  pranilidentata. 

Ribcs  rutunilirulium.  Poa  annua. 

Ribes  nibruni.  ,                      Pinus  Strobus, 
Pauillora  iiicarnalii. 
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Old  World.  United  States.    Total. 

Polypetalous 65  8                73 

Gamopetalous 54  3                57 

Apetalous 28  2                30 

Monocotyledonous 31  i                32 

Coniferae 11 

Total 178  15  193 

It  will  be  seen  that  the  introduced  plants  amount  to  15.5  per  cent, 
of  the  total  flora. 

The  several  orders  to  which  these  belong,  are  shown  in  the  sum- 
mary. 

Shxvhhy  Species, 

Of  the  342  "  Forest  Trees  "  enumerated  in  Sargent's  preliminary 
catalogue  of  1880,  this  flora  embraces  85«  or  24.8  per  cent.,  of 
which  65  are  large  enough  to  have  the  dignity  of  timber  trees. 
Of  these  85,  25  are  in  the  Polypetalous  Division,  but  only  12  of 
this  latter  number  are  large ;  9  are  in  the  Monopetalous  Division, 
all  but  2  of  which  are  large;  44  are  in  the  Apetalous  Division,  39 
of  which  are  large;  and  the  remaining  7  are  C!oniferous,  all  full- 
sized  trees. 

The  whole  number  of  species  which  are  shrubby  or  woody  above 
ground  is  194,  which  is  15.5  per  cent,  of  the  whole;  they  are  dis- 
tributed as  follows : 

Polypetalous ^^ 

Gamopetalous 36 

Apetalous  (Monochlamydeous) 64 

Monocotyledonous  (Endogenous) 4 

Gymnospermous  (Coniferous) 7 

ToUl 194 

For  further  particulars  the  reader  can  consult  the  Summary  at 
the  end  of  the  catalogue. 

Comparisons  with  other  Floras. 

While  these  facts  are  of  great  interest  in  aflbrdiug  a  clear  con- 
ception of  the  character  of  our  flora,  they  do  not  aid  us  in  determ- 
ining in  what  respects  it  is  peculiar  or  marks  a  departure  from 


•riuraft  "ju-.^  ui*  Uiii'.ii  '^.i:  ■It/  .v.i*  ■uitt  r*Jii*m-.  3ii:r:r.>H*  if  'iiiH  jiKiar. 
ji»tv  '.t'  111  I*.  UM".'^*  ."«Hila  V'j'Ji.  uinilur  mi».  un^-j.  zrinL  i  y:iiHiiii*rji- 

iWiit  Chn^msv/t,  *  /"-ijt-t  ;r  ^/.f  .'jii»ir;i«ini  .rfcasi**  iir  "1^.1*  '^iiiTUitan.     THiii 

nhrt  «i-s.i*rruHi;a   '.tf  -Jiii  i.i:;ii:rai*»   k  Otm  :rjij*.  izi  1*71     iLiZ-v 
tnaui.r^  har-*  «ii«!i*  ';»shi  aiOAiii  zi  "*iii*  loai***.  *i.:.,  jjhi  1  a»w  zn*^ 


-Z   "ill 


k  .  k  • 


F"'*?/^-^-* 


M.-.n<'^;r.iAm7':.*n«t     A-i^ulat jLi: 

'f ',+;» .   r>0'.r/i  '.^A*:nA --7"  > 

'/7rr,f.^/if,*trn^iK -S 


T  '.M I  f'V.aw.r^.wnia 3.  S4C 

^,ryy.'^::knkiA  ,-,,... -.- 1*4. 


Total  7 a.v,TiiAr  plants 4.034 


ft 

32 

7^5 

3« 

i^ 

j' 

S-T-: 

51 

iJt 

;2 

i 

25 

i^r 

31 

4^ 

22 

«"^9 

31 
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CompariBon  of  Oenera. 

The  whole  number  of  genera  in  the  flora  of  the  Eastern  United 
States  is  1065.  That  of  the  Flora  Columbiana,  as  already  stated 
is  527.  This  is  over  49  per  cent.,  a  much  larger  proportion  than 
was  shown  by  a  comparison  of  the  species.  A  comparison  of  the 
genera  by  classes,  gives  the  following  results : 


Polypetalae 

Gamopetalse 

Total  Dichlamydeae 

Monochlamydeae  (Apetalse) 

Total  Dicotyledons 

Monocotyledons 

Gymnospermse  

Total  Phsenogamia 

Cryptogamia , 

Total  vascular  plants 


Genera  represented 
in  the 

Eastern 
U.  S. 

Flora 
Columbiana. 

340 
379 

174 
169 

719 
97 

343 
47 

816 

198 

12 

390 
112 

4 

1,026 
39 

506 
21 

1,065 


527 


Per 
Cent. 


51 
45 

48 
48 

48 
57 
33 

49 
54 

49 


The  percentages  here  range  from  33  in  the  Gyranosperms  to  57  in 
the  Monocotyledons,  averaging  between  49  and  50,  whereas  in  the 
similar  comparisons  for  species  they  ranged  from  22  in  the  Crypto- 
gams to  30  in  the  Monochlamydeae,  This  result  was  to  be  expected 
since  as  the  groups  increase,  the  number  represented  in  any  local 
flora  should  be  proportionally  larger.  For  example,  116  orders  out 
of  the  156  are  represented  here,  which  is  upwards  of  74  per  cent. 


Comparison  of  Large  Orders, 

It  will  be  interesting  to  compare  in  a  manner  similar  to  the  fore- 
going, the  number  of  species  in  several  of  the  largest  orders.  For 
this  purpose  we  may  use  the  same  orders  mentioned  a  few  pages 
back  as  the  richest  in  species  of  any  belonging  to  thb  flora.  The 
comparison  may  then  be  shown  as  follows : 


BCLLSTJ5  OF  THB 


.  Crjoyx.: 


Eastern  C.  S.     Flats  Oil.     ttr  CtaL 


toS 


3-  Cj7«iiiCE ; 

J.  Rrjofjot lot  <6  44 

6.  La^'Mx   111  43  35 

7.  Cn-JSe^ 76  33  « 

8.  S<:-,?t3UrUcea 97  js  33 

9.  FiitM 13*  30  21 

10,  Rao:if.<jla.eee So  37  3( 

11.  EneiM* S9  26  19 

It.  Cawnr-ras 45  36  3S 

13.  Orchi-iacHC 71  **  34 

14.  LTiiicae 83  24  J9 

15.  t-'Ars'.auxat 56  33  41 

16.  VaLtlUknt 63  aa  35 

This  table  exhibits  better  perhaps  than  any  other  (be  epecial 
charaterigtics  of  the  flora.  The  normal  percentage  being  about  31, 
we  see  that  io  all  bat  five  of  these  sixteen  largest  orders  our  flora 
is  in  excess  of  that  standard,  while  it  is  richest  proportion  a)  It  in 
tbe  Cupuliferce,  Rotaeea,  and  Orudjera,  and  poorest  in  the  Filieee, 
and  Leyumino$a. 


Q/mparuon  of  Large  Genera. 

In  like  manner  we  may  compare  the  fifteen  large  genera  given 
in  a  preceding  table. 

Gcnen.                    Eastem  U.  5.     Flon  Col.     Per  Cent. 
1.  Carcz 180  70  39 


a.  Alter 

3.  PuiicaiD 

4.  Solidago 

5.  Querent 

6.  Polygonum 

7.  Desmodium 

8.  Silix 

9-  Juocu* 

10.  Viola 

11.  Cypenls 

13.  Rinonculus  .. 

13.  Eupotoriuin... 

14.  HcIiBOlhus  ... 

15.  Aictepuu 


33 
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This  table  shows  that  in  all  the  large  genera  except  Solidago  and 
Cypenis,  the  District  of  Columbia  has  more  than  its  full  propor- 
tion. The  genus  ScUix  is  the  one  proportionally  best  represented, 
while  Polygonum,  Desmodtum,  Panicum  and  Viola,  each  exceed  50 
per  cent.  Quercua,  Eupatorium  and  Asclepias  are  also  well  filled 
out. 

As  already  remarked,  it  would  carry  us  too  far  to  undertake  the 
systematic  comparison  of  our  flora  with  those  of  other  special  local- 
ities, even  were  the  data  at  hand.  Few  local  catalogues  are  con- 
densed and  summarized  for  this  purpose  and  the  labor  of  doing 
this  is  very  great.  The  recently  published  Flora  of  Essex  County 
Massachusetts,  prepared  by  Mr.  John  Robinson,  however,  forms 
something  of  an  exception  to  this,  and  we  may  directly  compare 
the  larger  classes  and  also  the  orders.  The  following  tables  will 
give  an  idea  of  the  difierences  between  that  flora  and  our  own : 


Number  of 
Orders. 

Number  of 
Genera. 

Number  of  Species 
and  Varieties. 

Series,  Classes,  and  Divisions. 

• 

• 

a 
0 

f 

_i_ 

45 
27 

• 

• 

i 

• 

s 
0 

X 
V 

• 

1 

Polypetalae 

42 

25 

155 
158 

174 
169 

360 
358 

7i;6 

GamoDetalse 

389 

Total  Dichlamyde^ 

Monochlamydeoe 

67 
i8 

72 
19 

313 
44 

343 
47 

718 
132 

745 
124 

Total  Dicotyledons 

Monocotyledons 

85 

17 
I 

91 
20 

I 

357 
120 

7 

390 
112 

4 

850 

392 

17 

869 

331 
7 

Gymnosperma;  (Coniferae) 

Total  Phaeenogamia 

CrvDtoeaniia . 

103 
5 

112 
4 

484 
.  20 

506 
21 

1.259 
65 

1,207 

4-2 

*r*' 

Total  vascular  plants 

108 

116 

504 

527 

1,324 

1,249 

9G 
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The  sixteen  large  orders  enumerated  on  page  89  may  also  be 
compared  with  profit : 


Number  of 
Genera. 


Number  of  Species 
and  Varieties. 


Lurge  Oruer>. 


::x 


c 
o 


I. 

2. 

3- 
4- 

5- 
fj. 

7- 

H. 

'J- 
lu. 

1 1. 

12. 

!>■ 

i4 

»5 
I  '.I. 


f^'AU[tU>ltik 

(^rariiiiiciL 

<ly]j\:r^L^x 

LL-^'Uiiiiiij-t 

Kii-.:i<.L-tL-    

Liil'i'.il.t    .      . 

»  rutlfcrj.  _ 

"^i.r'.ii}iiil..ri..Lf:L    . 14 

lijict.-- _. 

KuilUli'  L.l-.itA .. . 

I-.rii.;i  -'.i-   — — 

i.'iijfuhurj.        .  — . 

<.IH.]lll..    ■■  «L     . 

I.iii.ii '.J.- 

[\.\\  iMilj.l'.t  a;     . 

L'liil'i.llifLi.i.  .      ..    


« 

_  *" 

X 

*^ 

J 

i> 

w. 

J 

a 

tr 

tS 

*  * 

^ 

^ 

53 

136 

149 

;o 

43  ■ 

I2S 

IIO 

■.1 

10 

120 

loS 

K 

^4 

39 

57 

12 

i; 

^  ^ 
•*^ 

4t> 

■»  ■» 

^^3 

35 

42 

14 

10 

^9 

1  -^ 

U 

15 

29 

32 

!3 

10 

40 

30 

y 

« 

3° 

27 

i> 

II 

37 

26 

0 

1 

ID 

26 

15 

12 

32 

24 

i> 

iS 

-4 

24 

-7 

23 

10 

17 

20 

22 

Ih  ilii  ilt.ni  -•!'  II>5L'X  CuiiiJtv,  i\w  orders  I'mhellifera-  20  and 
(^aj,uh'j'f.rii  i»i)  fail  \>Ao\\  llic  lowest  i>t'  the  sixtc-en  for  the  flora  of 
\Va-liiM::l«»ii.  .  ('inbtlUhra  2*2.'  while  on  the  other  hand  the  Oirv- 
phijlfji'-fi  27,  i  S'f/ir-v.-rit  \'2''\^  iiud  XaiadaciiE  .  2S.  -  not  in  the  list, 
ri-t:  ah'iVt-  tliiit  hmiilK-r.  Tluso  orders  in  the  tlora  of  Wiiahington 
an*  ri'j»r«'-.  h[i  il  it-.'^prriivily  by  \\K  10.  and  9  species  and  varieties. 
Wiih  nil  n  inr  ii»  the  last  nanu-d  ot*  iluse  orders,  however,  it  mav 
)}{•  )<-iiiaik«(l  that  tin*  ^rt.iiii>  J'otumvfjtiott,  viWK'h  constitutes  the 
gn-at*  I  pait  'iT  it,  has  ]»ccn  impcrloctly  stu«lievl  here,  and  will  cer- 
laiiily  in-  iaig«ly  iiH-na-^cd  when  thoroughly  known. 

Tin-  «»nii  rs  in  uhidi  thiri  llora  Tails  below  that  of  Essex  county 
ui'i-:  t  hi  r  (*  i''t  in  ill  tu ,  t  )/jn  ni  vta ,  /*  (K<aft'ii ,  Iliicej<,  Ra  n  11  wcw/acecr, 
J'JricacoJ,  JMiitctu,  Orr/i  1  t/iia if ,  anil  iVvi/onacar,  nine  in  all.  In 
the  n-iiiaiiiing  kcvcu  oidt-rs  tluTe  in  a  greater  number  of  species  here 
than  there.  It  is  uote>vurtliy  that  our  llora  exceeds  that  of  Essex 
county   mubt  in  the    L\fiiipusitn,   Leyumhiwtir,  and   Cupuliferce,  and 
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next  to  these  in  the  ScraphulariacecB,  LahiatoB  and  OrudfercB.  Our 
comparatively  poorest  orders  are  the  Oyperacecd,  RosacecB,  Ericaceae 
and  Filicea.  Comparing  in  like  manner  the  fifteen  large  genera 
enumerated  on  page  90  we  are  able  to  see  still  more  definitely 
wherein  the  two  floras  difier. ' 


Large  Geneza. 


Number  of  Species 
and  Varieties. 


1.  Carex 

2.  Aster 

3.  Panicum 

4.  Solidago 

5.  Quercus 

6.  Polygonum 

7.  Desmodium 

8.  Salix 

9.  Juncus  

10.  Viola 

11.  Cyperus 

12.  Ranunculus 

13.  Eupatorium 

14.  Helianthus. 

15.  Asclepias_. 


The  total  number  of  species  and  varieties  represented  by  these 
fifteen  genera  is  thus  considerably  larger  in  the  Washington  flora 
(271,)  than  in  that  of  Essex  county,  (253;)  but  whereas  they  are 
absolutely  the  largest  genera  here,  this  is  not  the  case  there.  The 
genus  Potamogeton  numbers  23  in  Mr.  Robinson's  Catalogue,  and 
the  genus  Scirpus  14,  while  several  others  probably  exceed  ten. 
Those  in  the  above  list  falling  below  ten,  the  lowest  on  the  Wash- 
ington list,  are  Desmodium  (7,)  Eupatorium  (7,)  Asclepiaa  (7,)  and 
Helianthus  (5.)  Those  in  which  the  Essex  flora  exceeds  the  Wash- 
ington flora  are  Carex,  Aster,  Solidago,  Polygonum,  Salix  and  Parir 
unculus,  though  Carex,  Solidago  and  Cyperus  may  be  regarded  as 
equal  in  the  two  floras,  and  Juncus  is  exactly  equal.  In  Quercus^ 
Desmodium,  Eupatorium,  Helianthus  and  Asdepias,  the  Essex  flora 
7 
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is  p^'yji.  o^jj  amors^x^ii^'  ii.  iL<&  Srxtjiid  MZi-i  f-i^zjih  tj^ttj^  I£>  half 

"B^^'m  Vj  lie  ibc-re  o:*3:pcuis«Ms5  La  z^eiirra].  :i  itjit  be-  resr^arked 
iLor'-j^LiT  &M  ^xiaurTiTr]^  rli:*; ra:.e*i  :iai.  :ba:  :f  -iir  Difiriol 

a^niviiT  JD  this  c^^-ji;:rT.     TiU  al:r.r  i?  rnbablT  s:::£::r:::  :»>  socv-ust 

«  a  A  • 

for  ai:3  iL*:  difi^-rrLC^  :l  ihe  niiEil-er  <::"  sjerle?  :l.  ".Ir  rw^:  Ii-WLi'Je*, 
ai&d  :i  wiJi  pr.biblj  i>e  "-IiisiaTclT  :VjL«i  ihsi  thr  :-««■;.  £.;ra5  2rt  v-err 
ne:ar!lr  *»-jja!.  la  rir  •■ei^'jsl  Dla>e.  ::*  ii  fb. :.ild  c*r  :J:.::i:b;  that 
froxa  jti  iiii*^nn*^iLi^e  l\<s:I>n  btrtwees  :Lr  s'/'aiicrL  sm  she  nor- 
tL^TC  jw.-</uoL£  of  I  he  C-:  uLirr.  r.-jr  fivra  sh:  's:-:  Ea:ural>  be  the  raore 
rich  ID  foe-i-ins,  :t  niar  hh  sa:Uia'?:.>r:;r  ur2*=>i  oa  :he  other  band, 
that  whiirr  we  have  odIt  an  iclazid  lerritc-rr,  Essex  c>:-i::r;;T  has  both 
an  iijland  acd  a  mari tine  lerriiorv.  C>c;d  our  ranje  be  extended 
to  enibra*?*:  even  a  small  extent  of  ?ea  cciast.  the  mtmber  would 
iherebi"  be  very  largely  increased. 

K}i  a  nsai  statistical  exhibit,  more  comprehensive  in  its  scope, 
and  from  a  didferent  p>int  of  vi::w.  I  give  be'ow  a  table  in  which 
our  lo'jal  floni  is  compared  not  ocly  with  the  £:>ras  above  named, 
but  with  several  others  in  America.  A*  these  several  floras  not 
oniv  overlap  to  a  considerable  extent,  but  also  differ  wi  Jely  in  the 
total  nurr.^>f:r  of  plants  embraced  by  each,  it  is  evident  a  numerical 
c>mparL<ion  would  convey  a  very  impertect  idea  of  the  variety  in 
their  «i:=«^iitial  characteristics.  It  is  therefore  necessarv  to  reiluce 
them  to  a  common  standard  of  comparison,  which  has  been  done  by 
dLiTfr^rdinjr  the  actual  numbers  and  employing  only  the  percentage 
which  each  group  compared  bears  to  the  total  for  each  respective 
flora.  The  relations  of  the  several  groups  to  the  total  vegetation 
of  each  flora  is  thus  brought  out,  and  a  comparison  of  the  percent- 
ages; of  the  game  group  in  the  different  areas  displays  in  the  clearest 
manner  po?»ibIe  the  predominance  or  scantiness  of  the  groups  in 
each  flora.  Upon  this  must  depend,  in  so  far  as  botanical  statistics 
can  indicate  it,  the  fades  of  each  flon^  its  peculiarities  and  char- 
HCierl'iiicfi,  A«  in  previous  comparisons,  the  table  is  restricted  to 
Phenogamoud  and  vascular  Cr}'ptogamous  plants,  and  the  same 
gpjup»  are  employed,  except  that  the  large  genera  are  omitted, 
while  the  number  of  orders  is  increased  to  the  23  largest  of  this 
flora,  which  is  taken  as  the  basis  of  comparison,  and  they  are  ar- 
ranged in  the  order  of  rank  with  reference  to  it. 
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The  several  floras  compared  with  the  total  number  of  plants  em- 
braced in  each,  are  as  follows : 

1.  Flora  of  Washington  and  vicinity ,-_  1,249 

2.  Flora  of  Essex  county,  Massachusetts I1324 

3.  Flora  of  the  State  of  Illinois 1.542 

4.  Flora  of  Northeastern  United  States 2,365 

5.  Flora  of  Southeastern  United  States 2,696 

6.  Flora  of  Eastern  United  States  (=  4  -f-  5) 4f034 

7.  Plants  collected  by  the  Fortieth  Parallel  Survey i>254 

8.  Plants  collected  by  Lieut.  Wheeler's  Survey '.535 

For  the  flora  of  IllLuois,  (No.  3,)  and  also  for  that  of  the  Nor- 
thern United  States,  east  of  the  Mississippi,  (No.  4,)  I  have  used, 
without  verification,  the  figures  of  the  Catalogue  of  tlie  Plants  of 
lUinoiSy  1876,  prepared  by  Mr.  Harry  N.  Patterson,  as  summarized 
in  the  preface.  In  the  former  case,  the  introduced  species  are  in- 
cluded, but  the  varieties  seem  to  be  excluded.  In  the  latter  case,  as 
stated  by  Mr.  Patterson,  the  introduced  species  are  excluded,  as  are 
also  doubtless  the  varieties. 

For  the  flora  of  the  Southern  United  States,  east  of  Mississippi, 
(No.  5,)  which  I  have  compiled  from  Dr.  Chapman's  Flora  of  the 
Sotdhem  States,  indigenous  species  are  alone  taken,  in  order  to  make 
it  conform  as  nearly  as  possible  to  the  flora  of  the  Northeastern 
United  States,  (No.  4.) 

The  plants  collected  by  the  Fortieth  Parallel  Survey,  (No.  7,) 
and  those  collected  on  Lieut.  Wheeler's  Survey,  (No.  8,)  are  intro- 
duced rather  as  a  means  of  contrasting  the  Eastern  with  the 
Western  portions  of  the  continent,  than  as  a  proper  part  of  the 
comparative  botanical  statistics  of  this  vicinity.  The  former  of 
these  collections  was  very  thoroughly  and  carefully  made  by  an 
energetic  and  experienced  botanist,  Mr.  Sereno  Watson,  and  derives 
its  chief  value  from  this  fact.  It  embraces,  however,  a  territory 
having  a  somewhat  special  character  from  a  botanical  point  of  view, 
viz :  in  general  terms,  the  Great  Basin  between  the  Rocky  Mount- 
ains and  the  Sierra  Nevada,  and  the  High  Plateaus  and  mountains 
immediately  adjacent,  (Wasatch,  Uintas,  Sierras,)  with  a  restricted 
range  north  and  south.  The  data  are  taken  from  the  summary  of 
the  work  prepared  by  Mr.  Watson,  and  found  on  page  XIV  of  the 
Report.  The  collections  embraced  in  the  Report  of  Lieut.  Wheeler's 
Survey,  on  the  other  hand,  were  made  by  numerous  collectors,  some 
of  them  amateurs,  and  were  scattered  over  a  very  wide  extent  of 
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weatem  territory,  including  Colorado,  If  ew  Mexico,  Utah,  Arizooa 
and  Kevada,  and  continued  through  five  years  of  exploration. 
They  may  be  taken  therefore  to  represent,  with  some  correctness, 
the  general  character  of  our  Western  Flora,  exclusive  of  the 
Pacific  CoaBt.  The  facta  given  are  derived  from  the  "Table  of 
Orders"  on  page  379.    In  both  cases  varieties  are  excluded,' 

For  the  remaining  floras  compared  id  the  table,  (Nos.  1,  2,  and 
6,)  to  avoid  re-compilation,  the  data  previously  used  are  repeated, 
species  and  varieties,  including  also  iotroduced  plants,  being  em- 
ployed. As  already  intimated,  faovever,  this  difierence  in  the  basis 
of  compilation  of  difierent  floras,  applying  as  it  doea  to  the  several 
groups  and  to  the  aggregate  alike,  cannot  materially  affect  the  per- 
centages as  computed. 

The  following  is  the  Table  of  Percentages : 


Groups. 

1 

5 

1 
1 

E 

IS 

E 

11 

ll 

t 
E 

1 

PolypetBla 

,8.5 
3"-' 

27.J 
27.0 

32.2 

26.  s 

31.6 

,8.9 
34.7 

27.6 
32,6 

% 

3..9 

35.8 

MonocIJamyde»;.... 

S5.6 
9-9 

S4.i 

60.7 
9.8 

5S.4 

7.9 

1:1 

60.2 
8.7 

'ii 

11 

Total  Dicotyledons 

Monocotyledoos 

Gymnospenns 

6,-5 

1:1 

64.1 
27.6 
13 

70-5 
0.7 

66.3 

29.0 

0.9 

72.4 
a4-3 
0.; 

G8.9 
25-6 

0.7 

8c., 

16.4 

78.3 

'57 

'■3 

Total  Pluenogamia 
Cryplogamia 

96.6 
34 

951 

4.9 

9S.7 
ii 

1:1 

97.4 
2.6 

95.2 
4-S 

9S.5 
.00,0 

95.3 
47 

Total  vascular  plants^ 

100.0 

,00.0 

.00.0 

,oo.a 
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1 

^ 

i 

1 

1 

S 

t 

% 

Orders. 

h 

a  . 

"3 
1 

i 

•si 

1. 

=  1 

1 

ll 

V 

|S 

el 

2§ 

sil 

s'i 

|l 

u 

Ix 

to 

E 

E 

E 

^ 

a: 

s 

1.  Composite 

11.9 

10.3 

13.0 

12.2 

'3-7 

12.3 

:6,5 

1 5.6 

a.  Gnujiinete 

s 

9 

9-7 

7.8 

7-S 

7 

7-4 

5-4 

7.8 

3.  Cyperacee 

8 

9.1 

8.5 

»o-S 

8 

8.9 

4.4 

3.8 

4-  LcguminoSB  — 

4 

1.9 

4-7 

4.3 

6 

5-2 

7-2 

8.2 

5.  Rosacex 

3 

4-2 

3.0       2 

2.6 

3'4 

2.9 

6.  LabiotK 

2 

2.6 

z!8 

8 

3-0 

0.9 

2.» 

7.  Cniciferre 

2.2 

4 

1.9 

4-4 

2.8 

a.  Scrophulariaceac 

2 

2.7 

2.3       2 

5 

2.4 

4-5 

4.8 

9.  Filices 

3-0 

2.3 

2.4    •     3 

3-3 

4-3 

2-3 

2.7 

2-3          " 

9 

3-° 

2.3 

II.  EricacMC 

2.8 

0.9 

2.9          2 

•■3 

0.9 

X 

1.8 

1.4 

I.S           I 

3 

1.4 

0.4 

0.9 

13,  Liliaces 

3.0 

'■S 

I4.  Orchidaceae 

i!s 

2.4  ,        1 

9 

'-7 

0.6 

0.5 

1-9 

1 

1.4 

4.0 

3-2 

'■5 

i.S 

•  ■7 

1.6 

2.4 

1.3 

17.  CryophyllaMse. 

I 

2.0 

i-S 

I 

S 

'■5 

i.e 

16.  Salicacen: 

t-7 

0.8 

3 

0.7 

0.9 

0.8 

19.  Onagricca; 

0 

1,2 

I 

3 

2.3 

2.4 

JO.  SaxirraEncea!... 

O.S 

■■S 

9 

1.4 

'■3 

0.7 

°-5 

5 

0.6 

■  ■5 

X2.  Naiidacea; 

4 

0.7 

;:i 

23.  Polemoniacci.. 

O.I 

o-s 

0-3 

Is 

0.4 

3-3 

•  Including  the  Betuluom. 

ComparisoDS  have  already  been  made  of  our  local  flora  with  that 
of  Essex  county,  Mas^achusetla,  which  contains  bo  nearly  the  same 
Dumber  of  plants.  In  examining  the  percentages  in  the  above 
table,  these  dislinctions  are  equally  manfest.  In  both  divisions  of 
the  Diclilami/decB,  and  also  in  the  Dicotyledons,  and  the  total 
Fhamogamm,  our  flora  is  richer  than  that  of  Essex  county,  while 
in  the  Monodilamijdem,  the  Monocotyledons,  the  Gymnoapcrma,  and 
the  Cryptogams,  it  falls  below.  In  tho  CampogHiE,  Legumiiiosce, 
Lab!tit(B,  OnidfertE,  Sorophiilaricece,  CupvU/era,  and  a  few  other 
orders  it  is  in  excess,  while  in  the  OraminecE,  Cgperacea,  JivBoceas, 
Filices,  &c.,  the  Essex  flora  leads. 

In  the  comparison  with  the  flora  of  the  State  of  Illinois,  one  is 
etruck  by  the  marked  similarity  in  the  position  of  the  groups,  nob- 
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withstandiDg  the  well  known  difierences  in  the  actual  species.  In 
the  Gamopetala,  and  total  Z/ichiamydea,  as  also  in  the  Monochlor 
mydea  the  difference  is  very  slight,  while  in  the  Pohpetala  it  disap- 
pears entirely.  The  Dicotyledons  are  therefore  nearly  the  same, 
and  we  find  this  true  also  of  the  Monocotyledons,  and  the  Gvmno- 
sperms.  Whatever  slight  variations  occur  in  the  above  named 
groups,  they  are  so  adjusted  as  nearly  to  balance  each  other,  so  that 
when  we  reach  the  total  Phccnogcmiia,  we  again  have  substantial 
unison,  which  of  course  is  maintained  in  the  Cryptogamia. 

This  harmony  is  less  pronounced  in  the  larger  orders,  the  Com- 
posUcR  being  richer,  and  the  Graminece  poorer  there  than  here. 
In  the  OjperocMS,  Legumirioscs,  Scrophulariacea,  and  FUices,  the  dif- 
ference is  not  great,  but  in  the  Ro^cea^  Lcd>Ui(<E,  Cruciferce,  and 
Oupulifera,  the  Washington  flora  is  decidedly  in  advance,  and  in 
the  Ericacecc  it  is  of  course  in  very  marked  contrast.  In  the  Orchi- 
dacea^  Pobjgonacea,  Umhelliferce,  Caryophyttacec^,  and  PolemonidceiF, 
there  is  substantial,  or  exact  identity.  In  the  Ranunculacecp,  Onor 
gracecCf  NaiadacecBf  and  Liliacece,  besides  the  CompoiltcB  already 
mentioned,  the  Illinois  flora  leads  that  of  Washington.  On  the 
whole  there  is  a  remarkable  similarity  in  the  facies  of  these  two 
floras,  which  may  be  due  to  their  inland  situation,  with  fluriatile 
areas,  and  similar  position  as  to  latitude.  Considering,  however, 
the  marked  specific  peculiarities  of  the  flora  of  the  flat  prairies  of 
the  West,  we  would  have  naturally  looked  for  a  corresponding  dis- 
tinctness in  the  larger  groups  and  orders. 

The  comparisons  of  our  flora,  from  this  point  of  view,  with  those 
of  the  Northern  and  Southern  States,  east  of  the  Mississippi  river, 
and  with  these  two  combined,  as  represented  iu  the  next  three 
columns,  proves  of  the  highest  interest,  and  will  repay  somewhat 
close  inspection.  It  has  often  been  asked,  to  what  extent  the  flora 
of  Washington  is  affected  by  influences  of  a  peculiarly  southern 
character,  and  while  it  has  generally  been  conceded  that  it  belongs 
clearly  to  the  northern  section  of  the  country,  many  facts,  such  as 
those  previously  set  forth,  relative  to  autumnal  flowering  and  early 
flowering,  as  well  as  to  the  number  of  species,  which  exhibit  more 
or  less  green  foliage  throughout  the  winter,  combine  to  give  it  a 
decidedly  southern  aspect.  In  so  far  as  the  method  of  testing  such 
questions  which  has  been  here  adopted  can  be  relied  upon,  this 
southern  leaning  on  the  part  of  the  Washington  flora  is  clearly 
exhibited  in  this  table.    In  letting  the  eye  follow  columns  four  and 
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five,  the  differences  are  well  marked  in  nearly  all  the  groups,  and 
in  most  of  the  large  orders.  These  are  what  express  statistically 
the  essential  characteristics  of  the  northern  as  coDtrasted  with  the 
southern  flora.  It  is  also  obvious  that  the  figum  in  column  six 
will,  in  most  cases,  express  the  mean  between  UieiD  two  extremes. 
To  obtain  the  true  position  of  our  flora,  it  is  nc^rti^y  to  observe 
toward  which  of  these  extremes  it  most  nearly  approaches,  and 
whether  it  falls  on  the  northern  or  southern  side  of  the  mean  estab- 
lished by  column  six.  In  instituting  this  comparison,  we  perceive 
at  the  outset,  that  in  the  Polypetalous  division,  it  falls  so  far  on  the 
southern  side  as  to  come  within  four  tenths  of  one  per  cent,  of  being 
identical  with  the  flora  of  the  Southern  States.  In  the  GamopetalcB, 
however,  it  agrees  quite  closely  with  the  flora  of  Northern  States, 
80  that  in  the  Dichlamydece  as  a  whole,  it  coincides  very  well  with  the 
mean  for  both  sections.  The  Monocldamydem  agree  better  with 
those  of  the  Southern  States  and  the  total  Dicotyledons  fall  largely 
on  the  southern  side  of  the  mean.  The  Monocotyledons  also  fall 
somewhat  on  the  southern  side,  while  the  Gymnosperms  are  below 
the  mean  which  here  corresponds  with  the  southern  flora.  This 
leaves  the  total  Phtenogams,  occupying  an  intermediate  position. 
The  Cryptogams  arc  also  very  nearly  intermediate,  though  ap- 
proaching the  northern  side. 

Considering  next  the  relations  of  the  large  orders,  we  find  that 
in  the  ComposHw  our  flora  is  northern  in  aspect.  In  the  GramiiiecB 
it  is  very  exceptionally  rich,  surpassing  all  the  larger  areas  and 
approaching  that  of  Essex  county,  Massachusetts.  In  the  Cyper- 
acecEy  which  are  peculiarly  typical  for  the  purpose,  on  account  of 
being. indigenous  in  all  the  floras,  it  does  not  correspond  at  all, 
either  with  the  northern  section  or  with  the  average  of  both  sec- 
tions, but  does  agree  very  closely  with  the  exceptionally  meager 
representation  of  the  southern  flora.  The  Leguininoscc  are  here 
northern  in  aspect,  the  Itosacccr,  like  the  GramhiecTy  exceptionally 
rich,  far  exceeding  either  secti(ni,  as  is  also  the  case  with  the 
Labiatce  and  the  Crucifcrcc.  The  ferns  arc  northern  in  their  degree 
of  representation,  as  are  the  IlamincxihicecB  while  the  Erlcacece  and 
iScrophulariaccce  are  southern.  The  Cupuliferx  again  are  anomal- 
ous and  tower  above  all  other  floras.  The  LlUacecB  are  southern,  as 
are  also  the  Orchklacecc,  The  Polycjonacece  are  in  excess,  and  in  so 
far  southern  in  aspect,  while  the  Utnbellifcrmy  also  in  excess,  denote 
a  northern  inclination.     The   Caryophyllacece  are  remarkable  for 
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showing  tbe  same  perceut^o  in  all  of  the  four  floras  now  under 
comparieon.  The  Salieaeea  are  largely  io  excess  of  every  flora 
compared  in  the  table,  except  that  of  Esses  county,  Massachusetts, 
vhile  Onagraetm  uid  Sanjragacea  both  fall  below  the  normal,  the 
latter,  bowerer^  abowiug  a  southero  teadeucy.  The  NatadacecB  are 
southern,  aa  Mk^bo  the  Polemotiiaeea,  while  the  Chenopodiacece  are 
slightly  in  excess  iu  their  degree  of  representation. 

Now,  as  this  locality  has  beeu  classed  as  northern,  we  should  not 
expect  to  find  it  occupying  an  intermediate  positiou,  which  would 
place  it  on  the  boundary  line  between  the  northern  and  tbe  southern 
flora,  but  we  should  expect  to  find  it  agreeing  closely  with  the 
northern  flora,  or  at  least  lying  midway  statistically,  as  it  does 
geographically,  between  the  dividing  line  or  medium,  represented 
by  the  total  eastern  flora  and  the  northern  flora.  So  far  is  this  from 
being  the  case,  however,  that  we  actually  find  it  occupying  a  position 
considerably  below  tbe  medium  Hoe,  and  between  this  and  tlio  line 
of  the  southern  flora;  a  position  which  would  be  geographically 
represented  by  the  latitude  of  Nashville  or  Raleigh,  or  even  by 
Memphis  or  Chattanooga. 

This  result  is  very  remarkable,  and  while  the  proofs  from  statis* 
tics  are,  perhaps,  not  alone  to  be  relied  upon,  it  serves  to  confirm 
many  facts  recorded  which  have  puzzled  tbe  observers  of  the 
phenomena  of  the  vegetable  kingdom  iu  this  locality. 

The  results  of  the  careful  comparison  of  the  two  remaining 
columns  need  not  be  here  summed  up,  as  the  reader  will  readily 
perceive  their  general  import,  and  he  will  not  be  likely  to  stop  with 
considering  the  relations  of  the  local  flora  with  those  of  the  far 
West,  but  will  probably  seek  for  more  general  laws  governing  tbe 
vegetation  of  the  eastern  aud  western  sections,  as  we  have  already 
done  to  some  extent  for  tbe  northcru  and  southeru  sections. 

Abundant  SpecUs. 

It  was  Humboldt  who  remarked  that  of  the  three  great  Kingdoms 
of  Nature,  the  Mineral,  the  Vegetable,  and  the  Animal,  it  is  the 
Vegetable  which  contributes  most  to  give  character  to  a  landscape: 
This  is  very  true,  and  it  is  also  true,  that  botanists  rarely  take  ac- 
count of  this  fact.  The  latter  are  always  interested  in  the  relative 
numbers  of  species  belonging  to  diSerent  Classes,  Families,  and 
Genera,  rather  than  to  the  mere  superficial  aspect  of  the  vege- 
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tation.  It  is,  however,  not  the  number  of  species,  but  individuals 
which  give  any  particular  flora  its  distinguishing  characteristics 
to  all  but  systematic  botanists,  and  it  is  upon  this,  that  in  the  main 
depends  the  commercial  and  industrial  value  of  the  plant-life  of 
every  region  of  the  globe.  It  is  often  the  omnipresence  of  a  few, 
or  even  of  a  single,  abundant  species  that  stamps  its  peculiar  char- 
acter upon  the  landscape  of  a  locality.  This  is  to  a  far  greater 
extent  true  of  many  other  regions,  espeRally  in  the  far  West,  than 
it  is  of  this ;  the  vegetation  of  the  rural  surroundings  of  Wash- 
ington is  of  a  highly  varied  character,  as  much  so  perhaps  as  that 
of  any  part  of  the  United  States.  And  yet  there  are  comparatively 
few  species,  which  from  their  abundance  chiefly  lend  character  to 
the  landscape,  and  really  constitute  the  great  bulk  of  the  vegeta- 
tion. The  most  prominent,  if  not  actually  the  most  numerous  of 
these,  are  of  course,  certain  trees  and  notably  several  species  of 
oak.  Probably  the  most  abundant  tree  here,  as  in  nearly  all 
parts  of  the  country,  is  Quercus  alba,  the  white  oak;  but 
Q,  prunvs,  the  chestnut  oak,  Q,  coccinea,  the  scarlet  oak,  Q,  palus- 
trisy  the  swamp  oak,  and  Q.  fakata,  the  Spanish  oak,  are  exceed- 
ingly common.  The  most  abundant  hickory  is  Carya  tomentosa, 
the  mockernut.  Liriodendron  tvlipifera,  the  tulip-tree,  often  im- 
properly called  white  poplar,  besides  being  one  of  the  commonest 
trees,  is  the  true  monarch  of  our  forests,  often  attaining  immense 
size.  It  is  a  truly  beautiful  tree  whose  ample  foliage  well  war- 
rants the  recent  apparently  successful  experiments  in  introducing 
it  as  a  shade  tree  for  the  streets  of  the  city.  Among  other  common 
trees  may  be  mentioned  the  chestnut,  (  Castanea  vulgaris,  Lam,  var* 
Americana,  A.  D.  C,  the  beech,  (Fagiis  ferruginea,)  the  red  maple, 
(Acer  rubrum,)  the  sycamore,  (Plaianua  occidentalis,)  the  red  or  river 
birch,  {Betida  nigra,)  the  white  elm,  (  Ulmus  Americana,)  the  sour 
gum,  (Nyssa  mxdtiflora,)  the  sweet  gum,  {Liquid-amber  Styraciflua,) 
the  scrub  pine,  (Plnus  inops,)  the  pitch  pine,  (P.  rigida,)  and  the 
yellow  pine,  (P.  mitis.) 

Of  the  smaller  trees,  Cormis  florida,  the  flowering  dogwood  and 
Cercis  Canadensis,  the  red-bud  or  Judas  tree  are  very  abundant, 
and  chiefly  conspicuous  in  the  spring  from  the  profusion  of  their 
showy  blossoms;  all  three  species  of  sumac  are  common.  Ham- 
amelia  Virginica,  the  witch-hazel,  and  Virburmim  prunifolium  the 
black  haw  abound ;  Sassafras  officinale,  sassafras,  Castania  pumilay 
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the  chinquapiu  and  Juniperus  Virglnianay  the  red  cedar  also  belong 
to  this  class. 

Of  the  smaller  shrubby  vegetation,  we  may  safely  claim  as  abun- 
dant Cornus  sericea,  and  C  alternifolia,  the  silky,  and  the  alternate" 
leaved  normal  Viburnum  acerifolium,  F.  dervtatumy  and  F.  nudumf 
arrow^woods,  Gaylussacia  resinosaf  the  high-bush  huckleberry.  Vac- 
dniwn  stamhieum,  the  deer  berry,  F.  vacUlans  and  F.  corynibosum 
the  blueberries,  Le^icothoe  f^cemosa,  Andromeda  Mariana,  the  stagger 
bush,  Kalmia  lattfolla,  the  American  laurel,  or  calico-bush,  Rhodo- 
dendron nudiflorum,  the  purple  azalea  flower,  lAndera  Benzoin,  the 
spice  bush. 

Of  vines  besides  three  species  of  grape  which  are  abundant,  we 
have  Ampelopsis  Virginiana,  the  Virginian  creeper  or  American 
woodbine,  Rlius  toxtcodcndron,  the  poison  ivy,  and  Tecoma  tad- 
leans,  the  trumpet  vine,  which  give  great  beauty  and  variety  to 
the  scenery. 

The  most  richly  represented  herbaceous  species  may  be  enumer- 
ated  somewhat  in  their  systematic  order.  Of  Polypetalce,  may  be 
mentioned  Ranuncxdus  repens,  Clmlcifuga  raccmoaa,  Dentaria  lacin- 
iota,  Viola  ciicullata,  Viola  pedata,  var,  bicolor,  and  F.  tricolor,  var. 
arvensis ;  Stellaria  pubera,  CeraMiitm  oblongifolium.  Geranium 
maculatum.,  Impatient  pallida,  and  /.  falva ;  Desmodium  niulijlorum, 
D,  acuminatum,  ixxi\X  D.  Dillemi;  Vicia  Caroliniana,  Potentilla  Caiwr 
densis,  Geum  album,  Saxifraga  Virginioisis,  Oenothera  fruticosa,  and 
Thaspiwn  barbinode.  In  the  Gamopeialce  before  Compositw,  we  have 
Galium  aparine,  MitdieUa  rcpcns,  Houstonia  purpurea,  and  H, 
ca^rulca.  In  the  Composit<e,  the  most  conspicuous  are;  Vernonia 
Noveboracetue,  Eupatorium  purpureum,  Liatris  graminifolia,  Aater 
paiens,  A,  ericoidcs,  A.  simplex  and  A,  miser,  Solidago  nemoralis,  S. 
Canadensis,  S.  aliissima,  and  S,  vlmijolia;  Chrysopsis  Mariana,  Am- 
brosia trifida,  and  A.  artcmisiwjolin,  (^these  behaving  like  introduced 
weeds;)  Ilclianthus  divaricatus,  Adinomcris  squarrosa,  Rudbcckia 
laciniata,  and  R,  fulgida ;  Coreopsis  verticil  lata,  Bidens  cernua,  Ver- 
besiwi  Siegesbeckia,  GnapJialium  polycephalum,  Antennaria  planta- 
ginifolia,  Hieracium  venosum,  and  IL  Gronovii ;  Nabalus  albus,  and 
N,  Traseri,  Lactuca  Canadensis. 

The  remaining  Gamopetaloi  furnish  as  abundant  species :  Lobelia 
Bpicata,  Chimaphila  umbellala,  and  C.  maciduta  ;  Veronica  officinalis, 
and  F  Virginica,  Gerardia  flava.  Verbena  hastata,  and  V.urticifolia; 
Pycnanthemum  incanum,  and  P.  linifolium,  Collinsonia  Canadensis^ 
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Salvia  lyrata,  Monarda  fistvhsa^  and  M.  pundaia;  Nepeta  glechoma, 
Brunella  vulgaris,  Mertensia  Virginica,  Flox  paniculata,  and  P.  dir 
varicata ;  Solanum  Carolinense,  and  Asdepixia  comvii. 

Of  herbaceous  MonocMamydece  may  be  named  Pohjgonum  Virgirir 
ianum,  P,  sagittatum,  and  P.  dumetorum;  Laportea  Canadensis, 
Pilea  pumila,  and  JBcemehria  cylindrica. 

The  Monocotyledons  give  us  Ariscema  triphyllum,  the  Indian 
turnip,  Sagittaria  variabilis,  Apledrum  hyemale,  Erythronium  Anier- 
icanum,  I/uzvla  canvpestrui,  Juncus  effusus,  Juncus  marginatus,  and 
Juncus  tenuis,  Pontederia  cordata. 

Of  the  Oyperi,  C.  phymatodes,  C,  strigos^is  and  C.  ovularis  are  the 
most  common.  Ekocliaris  obtusa  and  E.  palustris;  Scirpus  pungens, 
8.  atrovirens,  S.  polyphyllus,  and  8,  enophorum,  are  very  conspicuous. 
Of  Carices,  C.  crinata,  C.  intuinescens,  the  various  forms  of  C,  laxi- 
flora,  C.  plaiyphyUa,  G  rosea,  C,  scoparia,  C,  squarrosa,  C.  straminea, 
C.  striata,  C,  tentaculata,  C.  virescens  and  C  vulpinoides,  are  the 
most  obtrusive.  In  the  Graminece,  those  which  most  uniformly 
strike  the  eye  are  Agrostis  scabra,  Muhlenbergia  Mexicana,  and  3/. 
sylvatica,  Trieiispis  seslerioides,  Eafonia  Pejinsylvanica,  Poa  pratensis, 
Poa  sylvestris,  and  P.  brevifolia,;  Eragrostis  pectenacea,  Festuca 
nutans,  Bromus  ciliatus,  Elymus  Virginicus,  DantJwnia  spicata.  An- 
ihoxanthum  odoraium,  Panicum  virgatum,  P.  latifoUum,  P.  dicJwiomwn, 
(with  a  multitude  of  forms,)  and  P.  depauperatum ;  Andropogon 
Virginicus,  and  A,  scoparius. 

Of  ferns  Polypodium  vulgare,  Pteris  aquiUna,  Adiantum  pedatum, 
Asplcnium  ebeneum,  and  A,  Fillx-fcsmina ;  Pliegopteris  Jcexagonoptera, 
Aspidium  acrosiichoides.  A,  marginale  and  A.  Noveboracense ;  Os- 
munda  regalis,  0.  Claytoniana,  and  0.  cinnamon^a,  are  the  most  con- 
stantly met  with. 

Lycopodium  lucidulum  is  quite  common,  and  L,  complanatum  is 
very  abundant  in  certain  localities. 

Besides  the  above,  which  are  all  indigenous  to  our  flora,  there 
are  many  introduced  species  in  the  vicinity  of  the  city,  and  of  cul- 
tivation everywhere  which  manifest  here  as  elsewhere,  their  charac- 
teristic tendency  to  crowd  out  other  plants  and  monopolize  the 
soil. 

Such  are  the  most  general  features  which  the  traveler  accustomed 
to  observe  the  vegetable  characteristics  of  localities  visited,  may 
expect  to  see  when  he  pays  his  respects  to  the  Potomac  valley.     To 
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some  even  tfah  imperfect  descriptioa  might  famiah  a  fkir  idea  of 
oar  vegetable  weueiy  without  actaally  seeing  it. 

(3at$ijieatum  Adopted. 

In  endeavoriDg  to  conform  to  the  latest  authoritative  decisiona 
relative  to  the  most  natural  srstem  of  classification,  I  have  followed, 
with  one  exception,  the  arrangement  of  the  Genera  Planlantm  of 
Beatham  and  Hooker  so  far  as  this  goes,  and  the  accepted  authori- 
ties of  Europe  and  America  for  the  remainder.  For  the  QamopeUtia 
after  ComposUa,  however,  covered  by  Prof.  Gray's  Si/ttoptieal  Flora 
o{  North  America,  J  have  followed  that  work  which  is  substantially 
in  barmony  with  the  Oenera  Plantarum.  tn  the  arrangement  of 
the  orders,  too,  for  the  Polypetalte,  Mr.  Sereno  Watsou's  Bolanieat 
Index  has  in  all  cases  been  conformed  to,  as  also  not  materially 
deviating  from  the  order  adopted  by  Bentbam  and  Hooker.  In  the 
genera  there  are  numerous  discrepancies  between  the  works  last 
named,  and  in  the  majority  of  these  cases  the  American  authorities 
have  been  followed.  For  example,  Beutham  and  Hooker  have 
thrown  Dentaria  into  Cardamine,  Elodes  into  Hyperieam,  and  An^ 
pelopsii  into  VUie,  and  Paetinaea  and  Archemora  lato  Peucedanum. 
The  change  of  Sperpularia  to  L^igonum  is  adopted,  as  well  as  a 
few  alterations  in  orthography  where  the  etymology  seemed  to 
demand  thero,  as  Pyrus  to  Pirus  and  Zanthoxylum  to  Xanthoxylum. 
I  have  also  declined  to  follow  Beatham  tind  Hooker  io  the  changes 
which  they  have  made  in  the  terminations  of  many  ordinal  names. 
The  termination  aeeee  is  duuhlless  quite  arbitrary  in  many  cases, 
and,  perhaps,  cannot  be  defended  on  etymological  grounds  but  as 
a  Strictly  ordinal  ending  it  has  done  good  service  in  placing  botanical 
Domenclature  on  a  more  scientific  footing.  It  is  also  true  that  the 
old  system  does  not  always  employ  it,  as  in  somo  of  the  largest 
orders,  e.  g.  Onieijera,  Leyuminotce,  Componifa,  LabiatiB;  but  what- 
ever changes  are  made  should  rather  be  in  the  direction  of  making 
it  universal  than  less  general.  Bentham  and  Hooker  do  not  adopt 
a  universal  termination,  neither  do  they  abolish  the  prevailing  one, 
and  tbey  retain  it  in  the  majority  of  cases ;  but  in  certain  cases,  for 
which  they  doubtless  have  special  reasons,  they  substitute  a  dif- 
ferent one,  and  one  which  is  often  far  less  euphonious.  The  follow- 
ing are  the  orders  represented  in  this  catalogue  in  which  the  ter- 
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minatioii  acecd  is  retained  by  American  and  altered  by  English 
authorities. 


American. 
Berberidacese. 
Cistaceae. 
Violaceae. 
Polygalacese. 
Caryophyllacese. 
Portulacaceae. 
Hypericacese. 
Celastracese. 
Vitaceae. 
Saxifiagacese. 
Hamamelacese. 
Lythracese. 
Onagracese. 
Passifioracese. 
Cactacese. 
Valerianaceae. 
Asclepiadacese. 
Gentianaceae. 
Borraginaceae. 
Scrophulariacese. 
Lentibulacese. 
Plantaginaceae. 
Nyctaginacese. 
Lauraceae. 
Juglandaceae. 
Salicaceae. 
Ceratophyllaceae. 


English* 
Berberideae. 
Cistineae. 
Violarieae. 
Polygaleae. 
Caryophylleae. 
Portulaceae. 
Hypericineae. 
Celastrineae. 
Ampelideae. 
Saxifrogcae. 
Hamamelideae. 
Lythrarieae. 
Onagrahac. 
Passifloreae. 
Casteae. 
Valerianeae. 
Asclepiadeae. 
Gentianeae. 
Borragineae. 
Scrophularineae. 
Lentibulariceae. 
Plantagineae. 
Nyctaginex. 
Laurinea;. 
Juglandeac. 
Salicineac. 
Ceratophylleae. 


On  the  other  hand,  the  British  authorities  are  followed  in  uniting 
the  SaururacecB  with  the  Piperacece,  and  also  in  placing  the  Parony- 
chiecRj  reduced  to  a  sub-order  under  the  lUecebracecB  ;  but  from  the 
certain  relationship  of  this  order  with  the  ChryophyUacece,  it  is 
deemed  unnatural  to  separate  these  two  orders  by  putting  the  former 
into  the  Monochlamydeous  division.  [See  American  Naturalist, 
November,  1878,  p.  726.]  On  the  same  ground  of  apparently 
close  relationship,  I  have  followed  Bentham  and  Hooker  in  abolish- 
ing the  CaUiirichacecB,  and  placing  CaUitriehe  in  the  Haloragece. 
On  the  other  hand  I  have  followed  Gray  in  retaining  the  Lobelidcecd, 
as  also  in  keeping  the  Ericacem  intact,  and  not  slicing  off  the 
Vacciniacecd  from  one  end,  and  the  Monotropece  from  the  other,  as  is 
done  in  the  Genera  Plantarum, 
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Several  of  these  coses  are  a  return  to  the  older  names,  and 
whether  they  will  be  adopted  by  American  authorities  it  is  impos- 
sible to  say. 

It  remains  to  consider  the  one  deviation  above  referred  to  from 
the  prevailing  system  of  botanical  classification,  which  it  has  been 
thought  proper  to  make  in  the  subjoined  list  of  plants.  This  con- 
sists in  placing  the  Oymiiosperms,  here  represented  only  by  the  single 
order  Caniferce,  after  the  Monocotyledons  and  next  to  the  Orypto- 
gams. 

It  is  not  the  proper  place  here  to  state  the  already  well  known 
grounds  upon  which  this  position  of  the  Gymnosperms  has  been 
defended.  [See  American  Naturalist,  June,  1878,  pp.  359  to  378.] 
It  is  sufficient  to  point  out  that  the  correctness  of  this  arrangement 
was  recognized  by  Adrien  de  Jussieu,  and  has  been  repeatedly 
maintained  by  later  botanists  of  eminence.  The  object  in  adopt- 
ing it  here,  however,  is  not  simply  because  it  seems  fully  justified 
by  the  present  known  characters  of  plants,  for  consistently  to  do 
this  would  also  require  that  the  Polypetalw  be  placed  before  the  Mon- 
ochlamydecB  (in  the  descending  series,)  and  that  numerous  other 
changes  be  made.  So  wide  a  departure  from  the  existing  system 
would  seriously  detract  from  the  convenience  of  the  work  as  a  prac- 
tical aid  to  the  local  botanist,  and  aside  from  the  labyrinth  of  nice 
and  critical  points  into  which  it  must  inevitably  lead,  it  would  not 
be  advisable  in  the  present  state  of  botanical  literature.  But  as 
tli^  position  of  the  Gyinnosperma  is  the  most  glaringly  inconsistent 
of  all  the  defects  of  the  present  so-called  Natural  System,  and  as 
the  Coniferce  are  represented  here  by  only  four  genera  and  seven 
species,  it  is  evident  that  no  serious  objection  could  arise  on  the 
ground  of  inconvenience,  while  at  the  same  time  it  may  serve  some 
useful  purpose  in  directing  the  minds  of  botanists  who  may  look 
over  the  work  to  the  obvious  rationality  of  this  classification,  and 
contribute  its  mite  towards  awakening  them  to  the  recognition  of 
a  truth  which,  I  cannot  doubt,  must  sooner  or  later  find  expression 
in  all  accepted  versions  of  the  true  order  of  nature  with  respect  to 
the  vegetable  kingdom. 

Common  Names. 

I  am  well  aware  that  in  recent  times  it  has  become  more  and 
more  the  practice  among  botanists  to  eschew  all  common  or  popular 
names  of  plants.    This  sentiment  I  share  to  a  great  extent  and  will 
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therefore  rem&rk  «t  tbe  oat«et  that  the  best  common  name  for  a 
plant  is  alirays  its  srstematic  name,  and  this  ehould  be  made  a.  sub- 
stitute for  other  popular  oames  wbcrerer  and  wheuever  it  can  be 
done.  In  most  caees  the  namea  of  the  genera  cao  be  employed 
with  entire  convenieiice  and  safety ;  and  in  many  case^  they  are  to 
be  defended  on  the  ground  of  euphony.  Hov  much  better,  for 
example,  the  name  Brundia  sounds  than  either  Self-heal,  or  Heal- 
all,  both  of  which  latter,  so  far  as  their  meaning  goe«,  express  an 
Dtter  falsehood.  Some  works  professing  to  give  common  names 
frequently  repeat  the  generic  name,  as  such.  This  has  seemed  to 
me  both  unnecessary  and  calculated  to  mislead.  It  is  not  done 
where  other  accepted  common  names  exist,  and  thus  the  implication 
is  that  in  such  casea  it  is  incorrect  to  use  the  Latin  name.  Again 
it  is  only  done  for  tbe  commoner  species,  leaving  it  to  be  inferred 
that  there  is  no  popular  way  of  designaiing  the  rarer  ones.  The 
plan  here  followed  is  to  regard  the  genus  as  the  best  name  to  use  in 
all  cases,  and  as  «z  officio  the  proper  common  name  of  every  plant, 
and,  therefore,  not  in  need  of  being  repeated  in  different  type  aa 
such  in  any  case.  But  in  addition  it  has  been  deemed  best  to 
give  such  appropriate  or  well  established  common  names  as  can  be 
found.  Some  sciencific  men  seem  disposed  to  forget  that  it  is  the 
things  rather  than  the  names  that  constitute  the  objects  of  scientific 
study.  There  is  a  vast  amount  of  true  scientific  ob^rvation  made 
by  mere  school-girls  and  rustics,  who  do  not  know  the  name  of  the 
branch  of  science  thev  are  pursuing.  A  knowledge  of  a  plant  ^y 
whatever  name  or  by  uo  name  at  all  is  scientific  knowledge,  and 
the  devotees  of  science  should  care  less  for  the  means  than  the  end 
which  they  have  in  v'\ev.  Individuals  differ  in  their  constitution 
and  character.  The  sound  or  sight  of  a  Latin  word  is  sometimes 
sufficient,  in  consequence  of  ineradicable,  constitutional  or  acquired 
idio:;yDcrasie->,  to  repel  a  promising  young  roan,  or  woman,  from  the 
pursuit  of  a  science  for  which  geuulne  aptitude  and  fondness  exist. 
For  such  and  other  classes,  common  English  names  have  a  true 
scientific  value.  The  object  should  be  to  inspire  a  love  for  plants 
in  all  who  can  be  made  to  take  an  interest  in  them,  and  to  this  end 
to  render  the  science  of  Botany  attractive  by  every  legitimate 
mr:ana  available.  In  so  far,  therefore,  as  English  names  of  plants 
can  be  made  conducive  to  this  end,  they  should  be  employed. 
Their  inadequacy  to  the  true  needs  of  the  science  in  its  later  stages 
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cannot  fail  to  impress  itself  upon  all  who  pursue  it  to  any  consid- 
erable extent. 

Finally  common  names  are  not  wholly  without  their  scientific 
uses.  A  few  of  them  have  proved  more  persistent  than  any  of  the 
systematic  names,  as  I  have  had  occasion  to  observe  in  examining 
the  Pradromvs  FlorcB  ColumbiancB  of  1838,  in  Which  difficult  work, 
I  must  confess,  they  frequently  rendered  me  efficient  aid  in  determ- 
ining the  identity  of  plants,  which  the  Latin  names  used  did  not 
reveal. 

In  appending  common  names  to  the  plants  of  this  vicinity  The 
Native  Wild  Flowers  and  Ferns  of  the  United  States,  by  Prof. 
Thomas  Meehan,  has  been  followed  in  most  cases,  so  far  as  this 
work  goes,  but  this  of  course  embraces  but  a  fraction  of  the  entire 
flora.  Most  of  the  remaining  names  are  taken  from  Gray's  Manual 
of  Botany,  and  from  his  Synoptical  Flora  of  the  United  States.  In 
many  cases  some  of  the  names  given  which  do  not  seem  appro- 
priate are  omitted,  and  in  a  few  cases  those  given  have  been  slightly 
changed.  A  small  number  of  local  names  given,  not  found  in  any 
book,  but  in  themselves  very  expressive,  have  been  given,  as  "curly 
head"  for  Clemaiis  ochroleuca,  &c.;  and  in  a  few  other  cases,  names 
have  been  assigned  to  abundant  species  on  the  analogy  of  those 
given  for  allied  genera  or  species. 

Concluding  Remarks, 

The  foregoing  remarks  on  the  value  of  common  names  naturally 
suggest  a  few  general  reflections  with  which  our  introduction  will 
conclude. 

The  popularization  of  science  is  now  a  leading  theme  of  scien- 
tific men.  To  accomplish  this,  certain  branches  of  science  must 
first  become  a  part  of  liberal  culture.  The  pursuit  of  fashion,  which 
is  usually  regarded  as  productive  solely  of  evil,  may  be  made  an 
agency  of  good.  If  it  could  become  as  much  of  a  disgrace  to  be 
found  ignorant  of  the  flora  or  fauna  of  one's  native  place  as  it  now 
is  to  be  found  ignorant  of  the  rules  of  etiquette  or  the  contents  of 
the  last  new  novel,  devotees  of  Botany  and  natural  history  would 
immediately  become  legion,  and  the  woods  and  fields  would  be  in- 
cessantly scoured  for  specimens  and  objects  of  scientific  interest. 
It  should  be  the  acknowledged  work  of  educationalists  to  make 
science  fashionable  and  call  to  their  aid  these  powerful  social  sen- 
timents in  demanding  the  recognition  of  its  legitimate  claims. 
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Of  all  the  natural  scienc^a,  that  of  Botany  is  the  m«»t  eaailj  con- 
verted into  a  branch  of  culture.  ltd  objects  appeal  directly  to  the 
highest  esthetic  faculties.  It  naturally  allies  itself  with  the  arts  of 
drawing,  painting,  and  sketching,  and  the  deeper  the  insight  into 
ita  mysteries  the  stronger  does  it  appeal  to  the  imagination.  Its 
pursuit,  besides  being  the  beat  possible  restorer  of  lost,  and  pre- 
server of  good  health,  is  a  perpetual  source  of  the  purest  and  live- 
liest pleasure.  The  companionship  of  plants,  which  those  who  do 
not  know  them  cannot  have,  is  scarcely  second  to  that  of  human 
friend=!.  The  botanist  is  never  alone.  Wherever  he  goes  he  is  sup. 
roundeii  by  these  interesting  companions.  A  source  of  pure  delight 
even  where  they  are  familiarly  known  to  him,  unlike  those  of  his 
own  kind,  they  grow  in  interest  as  their  acquaintance  grows  less 
intimate,  and  in  all  his  travels  they  multiply  immensely  his  re- 
source of  enjoyment. 

The  man  of  science  wonders  what  the  unscientific  can  find  to 
render  travel  a  pleasure,  and  it  must  be  confessed  that  a  great  many 
tourists  of  both  sexes  go  at  the  behest  of  fashion,  and  care  little 
more  for  nature  when  crossing  the  Alps  than  did  Julius  Caesar,  who 
could  only  complain  of  the  bad  roads  and  while  away  the  hours  in 
writing  his  grammatical  treatise,  De  Anoltygia.  While  all  forms  of 
natural  science,  so  far  from  paralyzing  the  esthetic  faculties,  tend 
powerfully  to  quicken  them,  that  of  Natural  History  and  especially 
of  Botany  awakens  such  an  interest  in  Nature  and  her  beautiful 
objects,  that  those  who  have  once  tasted  pleasure  of  this  class  may 
well  consider  other  pleasures  insipid. 

But  notwithstanding  these  attractions  which  Botany  possesses 
above  other  sciences,  there  exists  among  a  small  class  of  scientific 
men  a  disposition  to  look  down  upon  it  as  lacking  scientific  dignity, 
as  mere  pastime  for  school-girls  or  fanatical  specialists.  This 
fefiling  is  most  obvious  among  zoologists,  some  of  whom  affect  to 
disdain  the  more  humble  forms  of  life  and  the  simplicity  of  the 
tame  and  stationary  plant. 

This  sentiment,  though  now  happily  rare,  is  natural  and  really 
constitutes  what  there  is  left  of  that  proud  spirit  with  which  man 
has  ever  approacherl  the  problems  of  Nature.  His  first  studies 
disdained  even  so  complicated  an  organism  as  man  himself,  and 
spent  themselves  in  the  pursuit  of  spiritual  entities  wholly  beyond 
the  sphere  of  science.  Later  he  deigne<l  to  study  mind  detached 
from  body  and  from  matter,  still  later  he  attacked  some  of  the 
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higher  manifestations  of  life.  Ethics  came  next,  and  social  organi- 
zations ;  then  anthropological  questions  were  opened,  and  next  those 
of  physiology  and  anatomy,  and  at  last  comparative  anatomy  and 
structural  zoology.  Phytology  brought  up  the  rear  and  was  long 
confined  to  the  most  superficial  aspects.  It  is  only  in  recent  times 
that  plants  and  all  the  other  lowly  organisms  have  begun  to 
receive  proper  attention,  and  only  since  this  has  been  done  has 
there  been  made  any  real  progress  in  solving  the  problem  of  Biol- 
ogy- 
It  is  a  paradox  in  science  that  its  most  complicated  forms  must 

first  be  studied  and  its  simplest  forms  last,  while  only  through  an 
acquaintance  with  the  latter  can  a  fundamental  knowledge  be  ob- 
tained*.  The  history  of  biological  science  furnishes  many  striking 
illustrations  of  this  truth,  the  most  interesting  of  which  is  perhaps 
to  be  found  in  the  labors  of  the  two  great  French  savants,  Cuvier 
and  Lamarck.  The  former  spent  his  life  and  powers  in  the  study 
of  vertebrate  zoology  amid  the  most  complex  living  organisms. 
The  latter  devoted  his  energies  to  Botany  and  to  Invertebrate  Zool- 
ogy, including  the  protozoan  and  protistan  kingdoms.  The  former 
founded  his  great  theory  of  types,  and  his  cosmology  of  successive 
annihilation  and  reconstructions  of  the  life  of  the  globe.  The  latter 
promulgated  his  theory  of  unbroken  descent  with  modification. 
The  conclusions  of  the  former  were  accepted  in  his  day,  and  are 
rejected  in  ours,  those  of  the  latter  were  rejected  in  his  own  life- 
time, but  now  form  the  very  warp  of  scientific  opinion. 

Let  no  botanist,  therefore,  or  person  contemplating  the  study  of 
Botany  be  deterred  by  the  humble  nature  of  the  objects  he  would 
cultivate.  The  humblest  flower  or  coarsest  weed  may  contain  les- 
sons of  wisdom  more  profound  than  can  be  drawn  from  the  most 
complicated  conditions  of  life  or  of  mind. 

The  city  of  Washington  is  becoming  more  and  more  a  center, 
not  only  of  scientific  learning  and  research,  but  also  of  art  and 
every  form  of  liberal  culture.  Already  the  public  schools  have 
reached  out  and  taken  Botany  into  their  curriculurf,  and  we  have 
seen  that  as  a  field  for  the  pursuit  of  this  branch  of  science  the 
environs  of  the  National  Capital  are  in  a  high  degree  adapted. 
Science  and  culture  must  go  hand  in  hand.  Culture  must  become 
more  scientific,  and  science  more  cultured.  Botany  has  an  impor- 
tant part  to  perform  in  this  work  of  reconciliation,  and  there  is  no 
good  reason  why  Washington  may  not  become  one  of  the  foci  from 
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SVMMAKY. ^Continued. 
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40 

41 
42 

43 
44 

45 
46 

47 
48 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 

61 

62 
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64 
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66 

67 
68 
69 
70 

71 
72 
73 
74 

75 
76 

77 
78 

79 
80 

81 

82 

83 
84 

85 
86 

87 
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Cucorbitaceae 

Cactacese 

Ficoideae   

Umbellifene 

Araliaccae 

Comacese  — -— «- 

Caprifoliacese - 

Rubiaceae . 

Valerianaceae - 

Dipsacese .. 

Compositse 

Lobeliaceae  _-J « 

Campanulacese 

Ericaceae 

Primulaceae 

Ebenaceae 

Oleaceae 

Apocynaceae 

Asclepiadacese 

Gentianacese 

Polemoniacese 

Hydrophyllaceae 

Borraginaceae 

Convolvulaceoe 

Solanacecc 

Scrophulariaceae 

Orobanchaceae 

Lentibulacex 

Bignoniaceae 

Acanthaceae 

Verbenaceae 

Labiatae 

Plantaginaceae 

Amarantaceae 

Chenopodiaceae 

Ph>'tolaccaceae 

Polygonaccae 

Podostemaccae 

Aristolochiaceae 

Pipcraceae 

Lauraceae 

Thymelaceae 

Santalaceae 

Loranthaccae 

Euphorbiaceae 

Urticacex 

Platanacex 

Juglandaceae  

Myricaceoc 


2 
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2 

5 
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3 
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I 

2 
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I 

1 

4 

II 

I 

2 
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I 

I 

I 

22 

4 
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12 

12 
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I 
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5 

2 

24 
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I 

4 
2 

>3 
6 

6 

4 
12 

II 

8 

32 

4 

2 

2 

3 
6 
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5 
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I 
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I 

1 

I 

9 
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I 
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C8 

u 


!  -r 


3 
> 


3  J 

/I  zi 

u   u 


So 
90 

91 

9^ 

93 

94 
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III 
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"3 
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"5 
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118 
119 


Oipuii  ferae 

Stilioicea; 

Cera:-iphy  lUccae  _ 

Araceije 

Lemnaceae 

Typhaceae 

Naiadacex 

Aliamaceae 

Hydrocharidacex 

Orchiriaceae 

AmarvIIidaceae  _« 
Haemodoracex  . 

Iririaceae 

Dioscoreaceae 

Smilaceae 

Lillaceae 

Juncaceae 

Pontedcriaceae  ._ 
Commelynaceae  _ 

Xvridaceae 

Eriocaulonaceae  _ 

Cyperaceae 

Gramineae 

Coaiferx 

EquLsetaceae 

Filices 

Opbioglossacese  - 
Lycopodiaceae  .. 

Musci 

Hepaticx 

Characeae 
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10 
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RECAPITULATION. 


Groups. 

o 

2 

a 

i 

u 

• 
M 
V 

•c 

18 
21 

39 
10 

49 
31 

89 
4 

84 
84 

Species  and 
Varieties. 

Introduced 
Plants. 

Woody 

Plants. 

i 

(5 

Polypetalae 

Gamopetalse 

45 

27 

174 
169 

338 

368 

356 
389 

73 

57 

•83 
36 

2S 

9 

Dichlamydeae 

MonochlamydwR 

72 
19 

343 
47 

706 

114 

745 
124 

869 

331 

7 

130 
30 

119 
64 

34 
44 

Dicotyledones 

Monocotyledones 

Gy  mnospermae 

91 

20 

I 

390 
112 

4 

820 
300 

7 

160 

32 

I 

183 
4 

7 

78 
7 

Pluenogamia 

Vascular  Cryptogamia_ 

112 

4 

506 
21 

1,127 
38 

1,207 
42 

'93 

194 

85 

Vascular  Plants  __ 
Cellular  Cryptogam  ia_- 

116 
3 

119 

527 
67 

1,165 
131 

1,249 
131 

193 

194 

85 

Total  Flora 

594 

1,296 

1,380 

193 

194 

85 

On  this  communication,  Mr  C.  A.  White  remarked  that  he 
hoped  Mr.  Ward  would  be  able  to  furnish  some  further  infor- 
mation concerning  the  influence  exerted  upon  a  flora  by  the  char- 
acter of  the  country  rocks.  It  is  well  known  that  the  constitution 
of  the  strata,  influencing  as  it  does  the  character  of  the  soils  which 
cover  them,  had  a  further  effect  upon  the  native  plants  growing 
above  them.  Thus  the  granite  localities  of  the  east  were  more  fav- 
orable to  the  growth  of  certain  genera,  for  example,  the  Ericaceae 
than  the  magnesian  limestones  of  the  Mississippi  valley.  He  hoped 
that  Mr.  Ward  might  be  able  to  ascertain  how  far  these  influences 
affected  other  families  of  plants. 

Mr.  Powell  inquired  what  were  the  characters  or  character  of 
plants  that  had  apparently  disappeared  from  the  local  flora  in  the 
comparison  of  the  field  results  of  the  present  time  with  those  ob- 
tained forty  or  fifty  years  ago. 

Mr.  Ward  replied  that  the  missing  species  in  the  present  lists 
were  not  confined  to  any  particular  family,  but  were  diffused  con- 
siderably among  the  several  classes. 

The  Society  then  adjourned. 


*."iK  iiiuui>«i  i"*  iiit  iu«:  niiKnuif  van  nau  init  uiirmntL 
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'J'lH-  v.inuuuui'juii'.ii  T'w  .-attn'wt  !•'  iw  uuaiir 

iSmiuwu  1;Jiiii    -rjt   i:-.>iuniimi'.;u;iim.  -vx^   muiii    I'y  Jfc.   -7  '^. 
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it  wkf.'.i,'.]^  L'jV.ri  r.  r^a  "b^  red  olar,  1  fc-riia-Jra  ■::"  Tarring 
U.lik.'.'**, '.■;*.  ^wally  ':*::fc  ;tin,  rarelj  txo«c:::r  2>>  f«!.  U|«n 
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found  upon  the  old  hill  tops  and  slopes,  as  well  as  in  the  valley 
bottoms,  and  exhibiting  a  general  "unconformity  by  erosion."  It 
is  composed  of  exceedingly  fine  matter  without  any  fragments  of 
rock  of  notable  size,  such  as  pebbles  or  stones.  It  contains,  how- 
ever, bands  of  calcareous  concretions  in  lines  which  are  usually 
horizontal,  and  these  concretions  are  often  elongated  with  their 
longer  dimensions  vertical.  It  also  holds  those  calcareous  fibres 
which  Bichthofen  observed  in  the  loess  deposits  of  China,  and  which 
he  believed  to  be  casts  of  roots  of  plants.  Another  interesting 
occurrence  is  that  of  charcoal,  which  is  found  in  several,  places  in 
the  midst  of  the  deposits  in  thin  bands.  The  fossils  of  the  loess  are 
the  shells  of  geophilous  mollusca. 

Mr.  Todd  held  the  view  that  the  loess  is  a  post-pliocene  lacus- 
trine deposit,  and  that  the  region  in  discussion  was  in  post-glacial 
time  covered  with  a  very  large  fresh-water  lake. 

Prof.  T.  C.  Chamberlain,  of  Wisconsin,  being  present,  and  ib- 
vited  to  take  part  in  the  discussion,  remarked  that  while  Mr.  Todd 
had  presented  in  a  very  able  and  clear  manner  the  reasons  for 
attributing  the  loess  to  the  deposit  of  silt  in  a  lake  bottom,  he  was 
of  opinion  that  the  objections  to  the  acceptance  of  that  view  were 
very  great.  If  such  a  lake  existed  over  the  region  in  question 
during  quarternary  time,  it  must  have  been  of  immense  extent. 
According  to  the  observations  of  Dr.  C.  A.  White,  these  deposits 
extend  to  the  borders  of  the  region  which  drains  immediately  into 
the  Mississippi  river  in  Iowa,  and  they  are  found  nearly  as  far 
west  as  the  Rocky  Mountains.  Their  north  and  south  extensions 
are  not  accurately  known,  but  they  are  believed  to  bo  very  great. 
Independently  of  these  deposits  no  evidences  of  such  a  lake  are 
now  known.  Its  boundaries  are  not  marked  by  any  known  bar- 
riers on  the  east  where  the  configuration  of  the  country  is  now  such 
that  no  barriers  could  have  existed,  unless  the  region  which  they 
should  have  occupied  has  undergone  remarkable  changes  of  which 
the  nature  cannot  be  specified,  and  of  which  no  traces  exist.  To 
produce  such  a  lake  basin  very  great  depressions  would  be  necessay, 
and  there  is  no  evidence  known  to  him  which  warrants  a  belief  in  a 
former  depressed  condition  of  that  region  sufficient  to  account  for  it. 
Further  research  may  indeed  relieve  us  of  some  of  these  difficulties 
or  all  of  them,  but  at  present  they  are  very  great.  Prof  Chamber- 
lain could  not  but  commend,  however,  the  earnest  and  scientific 
spirit  in  which  Mr.  Todd  had  pursued  his  valuable  investigations. 
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Mr.  O.  T.  Maso:s  iaquirad  whether  the  occurrencee  of  charcoal 
were  frequeat  aod  bore  evideoce  of  hum&n  agency. 

Mr.  ToDU  replitrd  tfaut  charcoal  was  often  met  with,  sud  eag- 
gtsted  as  s  poefihle,  though  nut  probable,  explanatioD,  that  the 
fragments  may  bare  come  from  some  of  the  recent  volcanic  re|^OD§ 
of  the  west. 

Mr.  C.  E.  DuTTOx  suggested  that  there  would  be  little  difficulty 
in  fiuding  a  natural  cause  for  the  occurrence  of  charcoal,  if  the 
surface  had  been  above  water  at  the  time  it  was  deposited-  There 
can  be  liule  doubt  that  fires  are  frequently  surted  in  the  Toods 
and  on  the  plains  of  the  west  by  lightning,  and  it  is  not  at  all  in* 
credible  that  thcr  may  sometimes  arise  from  spontaneous  ignition. 
Many  of  the  frequent  firee  in  the  western  mountains  occur  under 
circumstaDces  which  render  it  incredible  that  human  agency  was 
involved. 

Mr.  C.  A.  White  spoke  of  the  great  areas  over  which  loess  de- 
podts  are  found.  They  occur  not  only  in  the  upper  Missi^ippi 
valley,  but  also  in  the  regions  of  the  lower  Mississippi,  They  also 
occupy  a  great  range  of  altitude,  some  being  only  a  few  hundred 
feet  above  the  level  of  the  sea,  others  several  thousand  feet  above 
it.  They  all  seem  to  be  of  similar  character  and  constitution.  The 
absence  of  any  harriers  is  one  powerful  argument  against  (he  exis- 
tence of  a  lake,  and  the  great  changes  of  level  which  would  be 
demanded  to  establish  this  hypothesis  is  another. 

The  neKt  communication  was  read  by  Mr.  C  E.  Duttox,  on 

THE   VERIULION'  CLIFFS    ASB  VALLEY  OF  THE  VIROEN, 
IS  SOrTHERX   ITAH. 

The  paper  was  reserved  by  the  author. 
At  its  conclusion  the  Society  adjourned. 


Id^TU  MEi'rriKO.  March  5th,  1891. 

Vice-President  Tatlob  Id  the  Chair. 

Tweuiy-twu  members  present. 

The  miiiuies  of  the  last  meeting  were  read  and  adopted. 

The  Chair  aiinouuced  the  election  of  Mr.  Peter  Winfield  Lauver 
to  membenhip  in  tin-  Society. 
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The  first  communicatiou  was  by  Mr.  Theodore  Qill  on  the 

PRINCIPLES  OP  MORPHOLOGY. 

Mr.  Gill's  paper  may  be  found  substantially  in  Johnson's  Ency- 
clopcedia,  under  the  title  Morphology,  which  article  was  written  by 
him. 

The  second  communication  was  by  Mr.  Marcus  Baker  on  the 

BOUNDARY   LINE  BETWEEN   ALASKA  AND  SIBERIA. 

• 

The  present  boundaries  of  the  territory  of  Alaska  were  defined 
in  the  treaty  of  March  30,  1867,  whereby  Russian  America  was 
ceded  to  the  United  States.  In  that  treaty  the  western  boundary, 
or  rather  so  much  of  it  as  is  here  considered,  was  defined  as  follows : 

"The  western  limit,  within  which  the  territories  and  dominion 
conveyed  are  contained,  passes  through  a  point  in  Behring's  Straits 
on  the  parallel  of  sixty-five  degrees  thirty  minutes  north  latitude,  at 
its  intersection  by  the  meridian  which  passes  midway  between  the 
island  of  Krusenstern  or  Ignalook,  and  the  island  of  Ratmanofi*  or 
Noonarbook,  and  proceeds  due  north  without  limitation  into  the 
same  Frozen  Ocean." 

The  longitude  of  this  meridian  was  very  properly  left  out  of  the 
treaty  on  account  of  its  uncertainty.  In  order  to  show  our  knowl- 
edge of  the  subject  at  the  time  of  the  framing  of  the  treaty  the 
following  table  has  been  prepared  from  all  known  authorities  upon 
the  suhject  down  to  the  present  time. 

The  last  three  determinations  entered  in  the  table,  it  must  be 
borne  in  mind,  have  been  made  since  the  treaty  was  drawn  up. 


Date. 

Longitude. 

Authority. 

1761 

0         / 
155 

Map  published  by  the  Imp.  Acad,  of  Sc.  of  St.  Petersb. 

1778 

169   52 

Cook's  Atlas. 

1802 

168  48 

Billings. 

1822 

168   59  . 

Kotzcbue. 

1827 

168  55 

Beechey.     Br.  Adm.  Ch.  No.  593. 

1828 

168  54 

LUtke's  Atlas. 

1849 

168  57.5 

Tebcnkoff 's  Atlas.* 

1852 

168  54 

Russian  Ilydr.  Ch.  No.  1455. 

1855 

168  48 

Rogers.     U.  S.  Hyd.  Ch.  No.  68. 

1874 

169  04 

Russ.  Ilyd.  Ch.  No.       .* 

1878 

168  58 

Onatsevich. 

1880 

168  58 

U.  S.  C.  and  G.  S. 
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Iq  the  case  of  the  two  determiDatioDs  marked  with  a  *  the  two 
Diomede  Islands  are  so  represented  on  the  chart  that  the  boundary 
line  is  tangent  to  each  island. 

During  the  past  summer  an  attempt  was  made  by  the  party  on 
board  the  U.  S.  C.  and  G.  S.  Schooner  Yukon  to  make  a  more  care- 
ful determination  of  the  longitude  of  this  meridian  than  had  been 
attempted  hitherto.  For  longitude  purposes  the  party  had  one 
pocket  and  six  box  chronometers.  For  determining  time  the  sextant 
was  used,  recourse  being  had  to  equal  altitudes  whenever  possible. 

Plover  Bav  in  Eastern  Siberia  is  about  150  miles  to  the  south- 
ward  and  westward  from  the  Diomede  Islands  in  Behring'a  Strait. 
This  bay  was  visited  by  Prof.  Asaph  Hall  of  the  U.  S.  Naval  obser- 
vatory in  1869  for  the  purpose  of  observing  the  total  solar  eclipse 
of  that  year,  and,  in  connection  with  the  eclipse  work,  Prof.  Hall 
made  a  careful  determination  of  the  longitude  of  his  station. 
After  a  careful  examination  of  all  the  longitude  determinations 
known  to  exist,  and  because  the  facilities  for  determining  the  longi- 
tude of  this  place  by  the  Yukon  party  were  not  sufficient  to  im- 
prove upon  the  determination  by  Prof.  Hall,  his  results  have  been 
adopted,  and  the  longitude  of  the  boundary  meridian  made  to 
depend  upon  his  determination.  Before  proceeding  to  give  an  ac- 
count of  our  longitude  observations,  when  near  the  boundary  line, 
a  complete  resume  of  observations  for  position  at  Plover  Bay,  with 
discu?>sion  will  be  given,  this  being  rendered  necessary  by  the  fact 
that  the  lon<;itudc  of  the  bouudarv  line  as  well  as  that  of  all  other 
points  along  the  Arctic  coast  and  northern  part  of  Behring  Sea  have 
been  made  by  us  to  depend  upon  Plover  Bay. 

Previous  to  1848  Plover  Bay,  though  an  extensive  arm  of  the 
sea  running  inland  some  20  to  25  miles,  api>ears  not  to  have  been 
known.  It  is  not  shown  upon  any  map  before  1850.  In  the  period 
from  1845  to  1848  it  seems  to  have  been  visited  bv  the  whalers. 
The  first  information  touching  it  upon  which  we  can  lay  our  hands 
is  the  report  of  Commander  Moore  to  the  Admiralty,  published  in 
the  Nautical  Magazine  March,  1850.  From  this  it  appears  that 
Commander  Moore  first  anchored  in  Plover  Bay,  October  17,  1848 
Later  he  moved  his  vessel,  the  Plover,  farther  in,  and  wintered  in 
the  harbor  named  by  him  Emma  Harbor.  He  remained  in  Emma 
Harbor  until  June  23,  1849.  Concerning  the  scientific  or  survey- 
ing work  accomplished  in  this  period  of  eight  months,  he  says ; 
"At  intervals  Mr.  Martin,  assisted  by  Mr.  Hooper,  made  a  survey 
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of  the  place  in  which  I  had  secured  the  ship  for  the  winter ;  which, 
connected  with  Mr.  Martin's  and  my  own  observations  on  the  coast 
to  the  westward,  will,  I  hope,  give  a  tolerably  correct  representation 
of  these  shores,  and  when  associated  with  magnetic  observations  on 
every  attainable  point,  will,  I  trust  meet  their  Lordships'  approba- 
tion." 

The  results  foreshadowed  by  this  report  have  not  come  to  light. 
No  map  or  plan  of  Emma  Harbor,  or  Plover  Bay,  has  been  pub- 
lished by  the  British  Admiralty  Office,  and  no  statement  or  account 
of  the  observations  at  Plover  Bay,  if  any  were  made.  General 
Sabine  in  his  contributions  to  Terrestial  Magnetism  No.  XIII  gives 
some  results  which  he  credits  to  a  MS  in  the  Magnetic  Office  by 
Commander  Moore,  but  no  magnetic  declination  or  intensities  are 
given ;  whence  we  conclude  that  no  observations,  or  at  least  no  satis- 
factory observations,  therefor,  were  taken.  A  few  results  for  dip 
are  given.  The  geographical  position  of  the  station  where  the  dip 
observations  were  taken  is  given  by  General  Sabine,  and  this  posi- 
tion, if  due  to  Commander  Moore,  is  the  earliest  determination  on 
record  of  a  position  for  Plover  Bay.  The  position  given  probably 
jefers  to  some  point  near  the  northern  shore  of  Emma  Harbor 
and  is 

Latitude,       64°     26^  N. 
Longitude,  173      07    W.  Gr. 

and  the  observed  dip  was  75°  10'.  From  the  best  existing  chart 
of  Plover  Bay  that  we  have,  it  is  found  that  this  station  is  four 
minutes  north,  and  uiue  minutes  east  of  the  station  occupied  by  the 
Coast  Survey.  Whence  we  find  the  Coast  Survey  Astronomical 
Station  to  be,  according  to  Commander  Moore,  approximately  in 

I^atitude,        64°     22^  N. 
Longitude,  173       16    W.  Gr. 

A  rough  sketch  of  Plover  Bay  wtis  made  in  1866,  by  the  explor- 
ing parties  of  the  Western  Union  Telegraph  Company,  and  this 
sketch  was  published  in  1869  by  the  Coast  Survey.  The  obser- 
vations were  made  by  Lieut.  J.  Davison,  of  the  U.  S.  Revenue 
Marine  Service,  and  the  resulting  position  is  stated  to  depend 
upon  nine  observations  referred  by  a  crude  triangulation  to  the 
mountain  Bald  Head.  The  position  given  by  Lieut.  Davison  for 
Bald  Head  is 

Latitude,       64°     24^^  N. 
Longitude,  173       15     W.  Gr. 
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From  the  beat  chart  extanc  of  Plover  Bav.  which  has  been  referred 
to  above,  and  which  La  oae  publL^heti  ia  Li^TT  hj  che  Bosian  Hj- 
dro-^aphio  Office  from  surreys  bj  Lieac  Onataevich,  we  find  Bald 
Head  CO  be  one  and  a  half  zninuces  aoach  and  one  minate  east  of 
the  C'">asc  Sarvev  Astronomical  Scaaoa.  Hence,  according  to  Lieat. 
Davison,  the  Cosm  Sarvev  Aatn^nomical  Station  is  in 

Laritide,       64=     25. '3  X. 
Lcagitudc,  173       16        W.  Gr. 

As  the  observations  were  mai^e,  not  on  the  moantain,  bat  on  the 
vessel  at  anchor  in  the  harbor,  it  seems  probable  that  in  trans- 
ferring the  position  of  the  vesisel  to  the  mountain  some  mistake 
occurred,  for  the  resulting  latitude  is  certainly  considerably  in  error 

The  next  determination  of  position  at  Plover  Bay  was  by  Prof. 
Hall,  in  1869,  during  his  visit  to  this  place  to  observe  the  total  solar 
eclipse  of  that  year.  The  latitude  was  determineii  with  a  Pistor 
and  ^lartin's  sextant  from  observations  upon  August  3,  4,  and  5, 
by  Prof.  Hall  and  Mr.  J.  A.  Rogers.  The  tbllowing  table  gives  the 
results: 


Date.  Latitude.  Observer. 


Xo.  of 

Obsenations. 


#  //  r* 


1S69.  Aagii't  3 64     22    22—1.3  R-^^ers 15 

3 22  —  1.9  R>:^ers 14 

4 33=^9  Hill 17 

27  rr  1.9  Hal; 12 

20  rz  2.7  Hiil 12 


4« 
*i 
I. 


M^n  ai-.pc.:  i 64     22     25 


For  determining  the  longitude  Prof.  Hall  had  ten  chronometers 
whf/se  corr^rctions  to  Greenwich  time  were  determined  at  the  Astro- 
nomical Station  in  the  Navy  Yard  on  Mare  Island.  California, 
before  settin;r  out  and  returnin?  from  Plover  Bav.  The  dates  of 
the  time  determinations  at  Mare  Island,  are  June  17-20,  and  Sep- 
tember 1^19,  1869,  the  interval  being  102  days.  The  time  was 
determined  with  a  small  portable  transit  instrument.  With  these 
means  Prof.  Hall  obtained  the  following  results  for  the  longitude 
of  his  station  in  Plover  Bav,  west  from  the  station  at  Mare  Island. 
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h»       tn.  s. 

3        24        21.3 

19. 1 

21.3 

21.0 

22.7 

22.2 

22.5 

15.9 

23.0 

21. 1 

These  are  the  results  by  each  chronometer,  and  when  combined 
by  weights  indicated  by  their  probable  errors,  the  resulting  longi- 
tude is 

n,        tn,  s.  s. 

3         24        21. 1  ±  0.36 

Since  these  results  were  published,  the  longitude  of  San  Francisco 
has  been  determined  by  telegraph,  and  the  station  upon  Mare  Island 
occupied  by  Prof.  Hall  geodetically  connected  with  this  determi- 
nation. The  resulting  longitude  of  the  Mare  Island  station  is, 
according  to  Assistant  Schott  of  the  Coast  Survey, 


0            / 

//         // 

122            16 

16  ±  2.2 

m. 

s.            s. 

09 

05.07  ±0.15 

or,  in  time, 

/i. 
8 

whence  we  have  for  the  loDgitude  of  Prof.  Hall's  station,  at  Plover 
Bay 

//.         m.  s.  s, 

II         33         26.2  ifc  0.4. 

For  Prof.  Hall's  station,  therefore,  we  adopt 

Latitude,        64°     22^     25^^  N. 

Longitude,  173      21       33  db  6^^  W.  Gr. 

Before  leaving  Washington  we  were  furnished  by  Prof.  Hall  with  a 
memorandum,  describing  his  station  from  which  it  appears  that  no 
permanent  station  mark  could  be  left  by  him,  the  character  of  the  soil 
and  natives  preventing  this.  We  were,  therefore,  unable  to  locate 
the  exact  spot,  but  had  no  difficulty  in  finding  the  general  locality, 
and  fixing  upon  a  place  that  must  have  been  within  a  few  metres 


128  auLLflTTsr  of  use 

OT*  Prof-  HaII'j  itasdon.     Hir**  v»  eriiicai  a.  pile  «iL  btjulders  ils  a. 

lar.irm  ^.0!in»*r.T;i»ii  with,  'jtir  azimiiTii  linrj.  vre  :>j«iiid  ciiii*  beacti-a  ".c 
hi>ar  ZS".  1'  42'  ii-V  E.  rrom  iiar  asnrijGiimkal  3tiuii>c,  And  4o2.'.^ 
nviti*«*  -iwrjui!:.  '•;r  in  njund  a  umbers  4*5*)  aaecrH**  N".  L'  42'  E.  or  ocr? ; 
in  ±rt\  r.hiH  ia  L"  E.  an«i  1-5"'  y.  ot*  'i-'ir*.  Appljin^r  :b.es«e  n*<i!i4:t:i')G;3 
Cft  th«*  priftiri<in  air*a«iK'  aii':-pcr*i,  we  hiT-*  a^  ±<i  pij-giuioQ  or  oar 
icadoa,  according  co  Prot*.  Hall 

Larlriiie.        -5^=     iz'     to*'  X. 

L.-.n^-ni.ift.  17 j       ;c      i-  =  "S'"  ^.  'jf- 

In  1^76  t;h<»  bar  wad  vu*iteil  hr  Lieac.  iL  L.  Onaeevioh,  or  the 
Bueaiaa  Xa^y  in  the  "  V^ztinikJ*  and  a  r^ugh  durvej  made  of  the 
bay  with  a  somewhat  iletaileii  survej  of  the  aaoho rages.  Ac  the 
jiame  time  adtroaomLoal  and  magnecic  obiserTatioas  were  made. 

In  I'iTT,  the  Roieian  Hjdrographic  Otfi'-*e  pablisheii  several 
charta  embodying  the  results  of  Onatsevich's  observations,  and 
among  them,  a  chart  ot'  Port  Providence,  or  "•  Plover  Bay,"  as  it  is 
nsoallv  called  bv  the  whalemen.  On  this  chan  it  is  stated  that  the 
astronomical  station  of  Lieut.  Onatsevich  is.  according  to  his  ob- 
aeryations  in 

Latitsie.        64=     21'     37  '  N. 

Lonj^lrsd*,  173       iS      30      W.  Gr. 

In  the  following  year,  however,  1S7S,  Lieut.  Onatsevich's  report 
was  published,  and  in  this  report  the  pot«ition  of  the  astronomical 
station  is  stated  to  be 

Lidtude,        64-     21-     55"  X. 
Lcngitud-.  173      23      54     W.  Gr. 

the  longitude  depending  upon  that  of  Petropavlovsk,  which  latter 
hi  taken  aa  lOh.  34m.  373.  or  loS"  39'  15"  E.  from  Greenwich. 
Thin  \&?X  result  appears  to  be  the  finally  corrected  one,  and  is 
a^iopted  as  Onatsevich's  determination. 

TTie  station  occupied  by  Lieut.  Onaisevich  is  clearly  marked  upon 
his  chart,  and  as  we  had  this  chart  with  us  the  place  was  quite 
cloiioly  identifiorj,  probably  within  a  few  feet.  The  attempt  was 
made  to  have  our  station  identical  with  his,  and  consequently  no 
reduction  is  necessary. 


JP 


ny)a  0'*" 
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RecapitulatiDg,  therefore^  we  have  the  followiDg  results  for  the 
position  of  the  Coast  Survey  Astronomical  Station  at  Plover  Bay  : 


Date. 


184S-9 

1866. 

Aug.,  1869. 
July,  1876. 
Sept.,  1880. 


Latitude. 


o       /       // 
64    '22 

25.5 
22     10 

21    55 
21    54 


Longitude. 


o         /         // 

173  16 
16 

21     32 
23    54 


Authonty. 


Com'r  T.  E.  L.  Moore.  (?) 

Lieut.  J.  Davison. 

Prof.  A.  Hall. 

Lieut.  M.  L.  Onatsevich. 

U.  S.  C.  and  G.  S.,  by  M.  Baker. 


Discussion  of  foregoing  Table, 

It  is  very  doubtful  whether  the  results  credited  to  Commodore 
Moore  were  really  obtained  by  him,  or  whether  General  Sabine 
took  these  values  from  other  sources ;  while  the  results  by  Lieut. 
Davison  are  known  to  ha*  '  of  only  a  very  approximate  char- 
acter. The  three  remaining  results  for  latitude,  when  we  consider 
that  they  were  made  at  different  times,  by  different  observers,  at 
different  stations,  and  with  different  instruments  antl  the  instru- 
ments of  a  secondary  character,  show  a  satisfactory  agreement,  and 
we  adopt  the  simple  mean  for  the  latitude  determination,  which  is 
64°  22'  00"  and  would  assign  an  arbitrary  probable  error  of  6". 

Neglecting  the  longitude  results  by  Moore  and  Davison  as  being 
of  an  inferior  character,  we  have  the  two  remaining  by  Hall  and 
Onatsevich.  The  determination  by  Onatsevich  is  a  chronometric 
one  from  Petropavlovsk.  How  the  longitude  of  Petropavlovsk  was 
obtained  we  are  not  informed,  but  we  know  it  was  not  determined 
by  telegraph.  Moreover  the  longitude  adopted  by  Onatsevich  for 
Petropavlovsk  differs  by  as  much  as  four  miles,  (4'  11.7"  =  16.8«) 
from  that  adopted  by  the  Russian  Hydrographic  Office,  in  1850,  as 
the  basis  for  their  charts  of  this  region,  and  which  determination 
was  the  mean  of  nine  different  determinations  extending  from  1779 
to  1827.  The  longitude  of  Plover  Bay  based  upon  Onatsevich 's 
observations  and  that  longitude  of  Petropavlovsk  is  173°  19'  22" 
W.  Gr. 

It  has,  therefore  seemed  best  to  adopt  without  change  the  result 
of  Prof.  Hall's  observations,  not  combining  it  with  anything  else, 
viz;  173°  21' 32"  =1=  6"  W.  Gr. 
9 
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Our  adopted  value,  therefore,  of  the  geographical  position  of  the 
Astronomical  Station  of  the  U.  S.  C!oast  and  Greodetic  Survey  at 
Plover  Bay,  Eastern  Siberia,  is 

Latitude,  64°     22'     00'^  rb  6''       N. 

_       21       32     d=6      ) 

Longitude,  -J    h.       m,         s.  s.     >-  W.  Gr. 


(173 


33      26.1  dz  0.4  J 


One  station  was  marked  by  driving  a  piece  of  whale's  rib  into 
the  ground  and  piling  rocks  around  it.  Being  identical  with  the 
station  of  Lieut  Onatsevich,  any  one  visiting  the  place  will  by  the 
aid  of  that  chart  readily  identify  it. 

Having  completed  our  investigation  of  the  geographical  position 
of  Plover  Bay,  we  proceed  to  detail  our  observations  for  the  longi- 
tude of  the  boundarv. 

The  Yukon  arrived  at  Plover  Bay  at  ten  in  the  evening  of 
August  11, 1880.  The  following  day  was  cloudy  in  the  morning, 
afterward  rained,  and  later  partially  cleared  up  so  that  we  obtained 
two  pairs  of  equal  altitudes  of  the  sun  for  time,  the  interval  being 
about  three  hours.  During  the  afternoon  we  succeeded  in  getting 
four  sets  of  six  each  of  double  altitudes  of  the  sun  for  time.  From 
the  equal  altitudes  the  time  of  local  mean  noon  by  the  chronom- 
eter, was  llh.  18m.  13.9s,  and  from  the  double  altitude  it  was  lib. 
18m.  14.23.,  a  very  satisfactory  agreement.  By  means  of  the  in- 
tervals the  probable  errors  of  each  of  these  determinations  have 
been  made  out.  For  the  equal  altitudes  it  is  :i=  1.7s,  and  for  the 
double  altitudes  it  is  =i=  0.30s,  values  which  may  be  taken  as  fairly 
representative  of  the  different  conditions  under  which  the  obser- 
vations were  made.  From  these  observations  the  corrections  of 
our  chronometers  to  Greenwich  mean  time  on  August  12  were 
determined. 

On  August  14,  we  sailed  from  Plover  Bay  to  the  eastward  and 
^northward,  cruising  along  the  Arctic  coast  as  far  as  Point  Belcher, 
and  returning  thence  passed  through  Behring  Strait  to  Port  Clar- 
ence, and  afterwards  returning  to  Behring  Strait  made  a  landing 
on  the  southeastern  shore  of  Ratmanoff,  or  the  Big  Diomede  Island, 
on  September  10.  We  came  to  anchor  at  seven  in  the  morning, 
about  a  mile  off  shore,  and  sailed  awav  about  three  in  the  after- 
noon.  During  our  stay  observations  were  made  for  latitude  and 
time,  and  all  the  magnetic  elements,  declination,  dip  and  intensity. 
Of  time  observations  three  sets  of  six  each  of  double  altitudes  of 
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the  BUD  were  obtained  with  sextant  and  artificial  horizon.  These 
three  sets  give  as  the  correction  of  our  "hack,"  or  observing  chron- 
ometer, to  local  mean  time 

h»     tn»      s.  s, 

4- 1    03    26.9  ±  0.35, 

this  probable  error  resulting  from  computing  the  eighteen  observa- 
tions singly  and  treating  in  the  usual  way.  The  sky  was  nearly 
covered  with  cumulus  clouds,  the  wind  fresh,  raw  and  chilly,  and 
thermometer  39°  F.  Near  noon  the  sun  appeared  again  for  a  short 
time,  and  nine  pointings  were  obtained  for  latitude,  giving  the  fol- 
lowing results,  each  depending  upon  a  single  observation. 

65«       44^       SV' 

50 
38 
54 
44 
52 

53 
60 

65 


Mean  latitude,    65°        44'        51  ±  1/^5  N. 

Lfeaving  the  Diomedes  on  the  afternoon  of  September  10,  we 
sailed  directly  for  Plover  Bay.  That  night  we  were  stopped  by  ice, 
the  next  day  delayed  by  calms,  but  on  the  following  day,  September 
12,  we  reached  our  anchorage  in  Plover  Bay  a  little  before  noon,  just 
in  time  to  get  a  good  series — 39  observations  of  circummeridian 
altitudes  of  the  sun  for  latitude.  In  the  afternoon  we  obtained  a 
good  series  of  time  observations,  but  the  following  morning  was 
cloudy.  We  succeeded,  however,  in  getting  four  altitudes  corres- 
ponding to  those  of  the  preceding  day,  thus  enabling  our  time 
determination  to  hang  upon  four  pairs  of  equal  altitudes,  the  epoch 
being  local  mean  midnight  September  12  and  13.  The  times  of 
local  apparent  midnight  from  these  four  pairs  by  our  "  hack  "  were 


>4. 

m. 

s. 

II 

09 

0.2 
1.2 

0.7 

from  which  the  probable  error  is  found  to  be  =b  0.1 5«. 
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For  the  longitade  of  our  station  upon  the  Big  Diomede  Island 
we  have,  therefore,  as  follows : 

Plover  Bay 1880,  Aug.  12,  noon Chzon'r  corrn  determined,  db  i-7  *. 

Big  Diomede  Id.,     "     SepL  xo,  8.9  ^.  a.  m.,  "  "  ±0.35 

Plover  Bay "         "      12,  midnight "  "  d=o.i5 

By  means  of  the  time  determinations  of  August  12  and  Septem- 
ber 12,  the  rates  of  the  chronometers  are  determined  and  then  the 
Greenwich  time  determination  at  Big  Diomede  Island,  September 
10,  is  made  to  depend  upon  the  determination  at  Plover  Bay,  Sep- 
tember 12,  and  the  rates  of  all  the  chronometers  carried  back  to 
September  10,  a  period  of  2.64  days. 

The  resulting  longitude  by  each  chronometer  is  shown  in  the  fol- 
lowing table : 


iropt  r. 

n. 

m. 

J. 

214  .. 

II 

16 

18.3 

866  _- 

17.9 

I131  - 

18.0 

1713  - 

19.0 

2535  - 

14.7 

311  - 

16.6 

Chronometer  No.  2535  was  our  "hack,''  and  311  a  sidereal  chro- 
nometer used  in  making  comparisons.  Each  had  rather  large  rates, 
that  of  2535  exceeding  nine  seconds,  and  that  of  311  fixe  seconds 
per  day.  The  indiscriminate  mean  of  all  is  11^.  16m.  17.4«.  As- 
signing only  half  weight  to  chronometer  2535,  the  longitude  resul- 
ting is 

II  16  17.7 

The  probable  error  of  the  Greenwich  time  at  the  Diomedes,  based 
upon  the  agreement  of  the  chronometer  is  ±:  0.36^. 

For  the  probable  error  of  the  longitude,  therefore,  we  have 

Probable  error  of  longitude  of  Plover  Bay =  -b  0.391. 

Probable  error  local  time  determination,  Plover  Bay,  Sept  12 =  ±0.15 

Probable  error  local  lime  determination,  Diomedcs,  Sept.  10 =  r:  0.35 

Probable  error  Greenwich  time  determination,  Diomedes,  S^pL  iO-=  ±1  0.36 

A,     tn,       s,  s. 

Resulting  longitude  adopted,    ii     16     17.7^=0.65. 

The  astronomical  station  of  the  United  States  Coast  and  Greodetic 
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Survey  at  the  mouth  of  the  ravine,  on  the  southeastern  shore  of  the 
Big  Diomede  Island,  in  Behring  Strait,  is,  therefore,  in 

Latitude,       65°     44^     51^^  N. 

Longitude,  169      04      25  ±  10  '^  W.  Gr. 

From  bearings  and  angles  taken  from  the  astronomical  station 
and  from  the  schooner  at  anchor,  using  the  distance  of  the  schooner 
from  the  station  as  a  base  line,  together  with  other  bearings  taken 
while  in  the  vicinity  of  the  islands,  a  sketch  of  the  two  islands  has 
been  prepared  from  which  it  appears  that  the  meridian  tangent  to 
the  extreme  eastern  edge  of  the  larger  island  is  2.1  nautical  miles, 
and  the  meridian  tangent  to  the  extreme  western  edge  of  the  smaller 
island  is  3.1  nautical  miles,  east  of  the  astronomical  station.  The 
boundary  line  is  to  pass  midway  between  these  meridians,  i.  6.  the 
meridian  which  forms  the  boundary  is  2.6  nautical  miles  east  of  the 
astronomical  station. 

*In  latitude  65°  45',  the  latitude  of  the  astronomical  station,  2.6 
pautical  miles  is  equal  to  6'  20"  of  longitude,  and,  deducting  this 
from  the  longitude  of  the  astronomical  station,  the  longitude  of  the 
boundary  line  is  found  to  be 

168°     58^    05^^  W.  Gr. 

If  we  assume  an  uncertainty  of  one  quarter  of  a  nautical  mile, 
equal  in  this  latitude  to  37"  of  longitude,  in  thus  transferring  the 
position  of  the  station  to  the  boundary  line,  and  this  seems  to  be 
quite  large  enough,  we  have  finally  as  the  longitude  of  the  boun- 
dary line  between  Alaska  and  Eastern  Siberia 

o  /  //  // 

168      58      05  ±  38 

or,  in  time, 

h,  Tft,  s.  s. 

"         15        52.3  ±  2.5  W.  Gr. 


Erkata. 


Page  126,  line  6  from  bottom, /or  "  and  returning  '*  read  "  and  after  riming." 
Ju?r  •*  Behring,"  retu/  "  Bering,"  throughout  this  article. 
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196th  Meeting.  March  19,  18-^1. 

Vice-President  Taylor  in  the  Chair. 

Thirty  members  and  visitors  present. 

The  minutes  of  the  last  meeting  were  read  and  adopted. 

The  communication  for  the  evening  was  by  Mr.  J.  W.  PowCll.,oq 

lfmitations  to  the  use  of  some  axthrofologic  data. 

This  paper  is  published  in  full  in  the  "Abstract  of  Transactions 
of  the  Anthropological  Society  of  Washington,  D.  C,  for  the  first 
year  ending  January  20, 1880,  and  the  second  year  ending  Jan- 
uary 18,  1881." 

Remarks  upon  this  communication  were  made  by  Messrs.  Gill, 
Harkxe-ss,  Ward,  Newcomb,  and  Alvord. 

At  the  conclusion  of  the  discussion  the  Society  adjourned. 


197th  Meeting.  April  2d,  1881. 

Vice-President  Taylor  in  the  Chair. 

Thirty-nine  members  and  visitors  present. 

The  consideration  of  the  minutes  of  the  last  meeting  was  post* 
poned,  the  recorder  being  absent. 

Dr.  Antlsell,  on  behalf  of  the  committee  appointed  at  the  last 
meeting  of  the  Society,  reported  the  following  resolution  in  com- 
memoration of  the  late  Dr.  George  A.  Otis: 

Resolved,  That  this  Society  has  heard  with  profound  regret  of 
the  untimely  death,  on  the  23d  of  February  last,  of  Dr.  George  A. 
Otis,  U.  S.  Army,  one  of  its  original  founders. 

Resolved,  That  while  we  deplore  the  loss  of  so  highly  valued  an 

associate  and  friend,  there  is  some  compensation  to  be  found  in  the 

reflection  that  his  long  and  incessant  suflering  has  at  last  terminated, 

and  that  it  is  gratifying  to  remember  that  he  was  not  cut  off  before 

his  services  to  science,  in  his  chosen  field,  had  received,  as  well  in 

Europe  as  in  America,  the  high  appreciation  which  they  so  richly 

merited. 

• 
Resolved,  That  the  medical  literature,  not  only  of  this  country 

but  of  the  world,  has  sustained  by  this  calamity  a  loss  which  cau 

with  difficulty  be  replaced. 


PHILOSOPHICAL  SOCIETY   OF   WASHINGTON.  135 

A  communication  was  then  read  by  Mr.  A.  B.  Johnson  on 

THE  HISTORY  OP  THE  LIGHT   HOUSE    ESTABLISHMENT  OF  THE 

UNITED   STATI-^S. 

Mr.  Johnson  read  from  a  paper  he  had  prepared  for  pub- 
lication elsewhere,  on  the  History  of  the  Light-house  Establishment 
of  the  United  States,  tracing  its  rise  and  progress  from  the  first 
beacon  which  was  erected  on  Point  Allcrton,  entrance  to  Boston 
Harbor,  in  1673,  to  the  present  time.  He  gave  some  account  of 
the  eight  light-houses  built  by  the  CJolonies ;  then  of  twelve  built 
by  the  General  Government  prior  to  1812,  then  of  the  progress  of 
the  establishment,  under  the  charge  of  Mr.  Pleosanton,  an  Auditor 
of  the  U.  S.  Treasury  and  the  Acting  Superintendent  of  the  Lights, 
when  the  number  increased  to  some  three  hundred  and  twenty-five; 
then  of  the  causes  which  led  to  the  creation  of  the  provisional  Light- 
House  Board,  and  then  of  the  erection  of  the  permanent  Light- 
House  Board,  and  of  the  improvements  the  Board  had  since  made, 
in  all  the  arts  and  sciences  connected  with  the  erection  of  the  light- 
houses and  the  establishment  of  cognate  aids  to  navigation.  Mr. 
Johnson  then  gave  some  account  of  light-house  construction  and 
of  the  different  kinds  of  light-towers,  material  and  style  of  the 
structures  used,  and  of  the  problems  solved  iu  deciding  on  the 
various  subaqueous  foundations  required.  He  illustrated  his  sub- 
ject by  the  exhibition  of  large  photographs  of  such  stone  light- 
houses as  that  on  Spectacle  Reef,  Michigan,  of  such  harbor  lights 
as  that  on  Thimble  Shoal,  entrance  to  Hampton  Roads,  Virginia, 
such  skeleton  iron  houses  on  driven  piles  as  that  on  Fowey  Rocks, 
Florida  Reef,  and  the  tripod  erected  on  Paris  IsRind,  Port  Royal 
Sound,  S.  C,  and  of  the  remarkable  stone  light-house  recently 
built  on  the  summit  of  Tillamook  Rock  off  the  coast  of  Oregon. 

Some  account  was  given  of  the  fog-signals  used  in  this  country, 
and  a  large  crayon  of  the  syren,  the  most  powerful  fog  signal 
known,  was  shown. 

Mr.  Johnson  spoke  of  the  fact  thus  noted  by  Professor  Henry : 
"  It  frequently  happens  on  a  vessel  leaving  a  station  that  the  sound 
is  suddenly  lost  at  a  point  in  its  course,  and  after  remaining  inau- 
dible some  time,  is  heard  again  at  a  greater  distance,  and  is  then 
gradually  lost  as  the  distance  is  further  increased."  In  connection 
with  this  he  exhibited  a  chart  showing  the  site  of  Beaver  Tail  Light- 
House  on  the  south  point  of  Conanicut  Island,  between  the  two 
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entrances  to  Narragausctt  Bay,  with  Bonnet  Point,  on  which  the 
steamer  Rhode  Island  was  wrecked  in  the  fall  of  1880,  one  and  one- 
half  miles  to  the  northwest,  with  Fort  Adams  three  and  one-quarter 
miles  to  the  northeast,  and  distant  one  and  one-half  miles  to  the 
southeast.  On  this  chart  was  indicated  the  route  of  a  sail  boat 
which  had  been  run  to  Bonnet  Point,  thence  southerly  to  near 
Whale  Rock ;  thence  easterly  close  to  Beaver  Tail ;  thence  north- 
easterly to  Fort  Adams,  and  thence  southeasterly  to  Newport.  On 
the  route  followed  by  the  boat,  he  had  indicated  by  half  inch  circles, 
the  audibility  of  the  fog-signal  in  full  blast  at  Beaver  Tail,  as  heard 
in  the  boat ;  the  degrees  being  shown  by  the  various  shades ;  full 
audibility  being  indicated  by  darkening  the  whole  surface  of  the 
circle,  and  complete  inaudibility  being  shown  by  lack  of  shading 
in  the  circle.  In  this  way  it  was  shown  that  the  observer,  an  officer 
of  the  Navy,  found  the  sound  of  the  fog-signal  faint  at  half  a  mile 
from  the  signal,  fainter  at  three-fourths  of  a  mile  off,  much  louder 
at  a  mile,  less  loud  at  one  and  one-eighth  miles ;  he  lost  the  sound 
entirely  at  one  and  one-fourth  miles  ;  at  one  and  three-sixteenths 
miles  he  heard  it  faintly,  and  right  under  Bonnet  Point,  one  and 
one-half  miles  distant,  he  heard  it  stronger  than  he  did  at  one-half 
mile  from  the  signal.  In  the  run  of  about  one  mile  from  Bonnet 
Point  toward  Whale  Rock  he  did  not  hear  the  fog-signal  at  all,  and 
then  he  heard  it  faintly,  and  as  he  then  ran  almost  toward  the  signal 
he  lost  its  sound  entirely ;  when  about  a  half  a  mile  west  of  the 
signal  he  heard  its  sound  quite  faintly,  and  then  lost  it,  not  hearing 
it  again  till  within  one-fourth  of  a  mile  when  he  suddenly  heard  it 
at  its  full  power  and  continued  to  do  so  on  his  run  to  Newport 
until  three-fourths  of  a  mile  away,  when  the  sound  diminished  one- 
half,  and  continued  so  at  one  mile  off  and  one  and  one-fourth  miles 
off.  At  one  and  one-half  miles  distance  the  sound  had  diminished 
to  about  one-fourth  of  its  power ;  at  two  miles  off  he  lost  it ;  he  did 
not  hear  a  trace  of  it  at  two  and  one-fourth,  two  and  a  half,  or  two 
and  three-fourths  miles  distances ;  but  he  caught  it  faintly  as  he 
rounded  Fort  Adams  at  three  miles  away,  and  when  he  had  run 
another  one-fourth  of  a  mile  into  Newport  Harbor  he  heard  it  at 
almost  its  full  power  and  continued  to  do  so  for  another  quarter  of 
a  mile,  when  he  lost  it  all  together. 

Mr.  Johnson  called  attention  to  the  fact  that  in  the  run  of  this 
boat,  the  sound  of  the  fog-signal  had  ranged  from  audibility  to 
to  inaudibility,  and  back  again,  several  times ;  and  that  while  it 


PHILOSOPHICAL   SOCIETY   OF   WASHINGTON.  137 

was  lost  at  a  distance  of  about  a  mile,  it  was  distiuctly,  though 
faintly  heard  at  Bonnet  Point,  distant  one  and  one-half  miles,  and 
that  while  it  was  lost  completely  at  two  miles  off,  on  the  run  to 
Newport,  it  was  picked  up  at  Fort  Adams,  three  miles  off,  and 
heard  almost  at  its  full  power  at  three  and  one-fourth  and  three  and 
ooe-half  miles  away.  These  records  were  made  by  Lieut.  Com. 
F.  E.  Chadwick,  U.  S.  N.,  Assistant  Light-House  Inspector,  to 
ascertain  the  facts,  bearing  on  the  statement  that  the  fog-signal 
stopped  from  time  to  time,  made  by  those  who  had  noticed  these  in- 
termissions of  audibility;  and  the  fact  that  the  fog-signal  was  in 
continuous  full  blast,  was  noted  by  his  assistant,  who  remained  at 
Beaver  Tail  for  the  purpose. 

Mr.  Johnson  stated  that  this  ricocheting  of  sound,  these  intervals 
of  audibility,  ought  to  be  recognized  by  the  mariner,  who  should  now 
understand  that  in  sailing  toward  or  from  a  fog-signal  in  full  blast, 
he  might  lose  and  pick  up  its  sound  several  times  though  no  apparent 
object  might  intervene.  And  the  mariner  now  needed  that  science 
should  deduce  the  law  of  this  variation  in  audibility  and  bring 
out  some  instrument  which  should  be  to  the  ears  what  the  mai- 
iner's  compass  is  now  to  the  eyes,  and  also  that  variations  of 
this  instrument  yet  to  be  invented,  be  provided  for  and  corrected 
as  now  are  the  variations  of  the  mariner's  compass.  The  speaker 
referred  to  the  benefit  the  mariner  had  derived  from  the  prom- 
ulgation of  Professor  Henry's  theory  of  the  tilting  of  the  sound 
wave  up  or  down  by  adverse  or  favorable  winds,  and  said  that 
by  this  the  sailor  had  been  led  to  go  aloft  in  the  one  case  and 
to  get  as  near  as  possible  to  the  surface  of  the  water  in  the  other, 
when  trying  to  j)ick  up  the  sound  of  a  fog-signal. 

In  this  connection  Mr.  Johnson  read  the  following  extract  from 
an  article  entitled  Signaling  by  Means  of  Sound,  by  E.  Price-Edwarda, 
from  the  ^English]  Journal  of  the  Society  of  Arts: 

"  In  one  respect,  however,  the  late  Professor  Henry,  who  was  at 
the  time  chairman  of  the  United  States  Light-House  Board,  differ- 
rcd  from  Dr.  Tyndall,  viz:  in  regard  to  the  theory  of  acoustic 
clouds,  and  their  resultant  aerial  echoes.  Professor  Henry's  ex- 
planation of  the  obstruction  of  sound  in  clear  weather,  and  the 
echoes,  is  founded  upon  the  asserted  existence  of  upper  and  lower 
currents  of  air,  the  tilting  up  of  the  sound  wave,  and  the  reflec- 
tion of  the  sounds  from  the  surface  of  the  sea,  or  the  crests  of  the 
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wav<^     From  dila  lose  •ixpianudoa.  Proieaaor  Henry  aeema  to  have 
recetli^l  heron*  hia  <ii»ath."' 

^Ir.  Jr,'n3rs<'jNr  mid  thac  he  'iailwi  artention  to  diis  atacement,  us 
he  wiia  satisdeil  thac  Ifr.  Pri(!e-Eiiwarfia  liaii  permictcid  himself  to 
tall  intr;  -n^me  inaiMiunii'v  ils  :o  Fvif.  H'*arv  .-s  aotioa  in  this  matter. 
In  was  within  >Ir.  Johnson^*  DerH)Qal  know  let  lire  chat  Prof.  Henrv, 
lip  ti)  the  iadt,  ha«l  i?onai»lere<l  the  tneoiy  '>t'  the  nil  ting  <)t'  the  *)und 
wave,  auiier  «:ertain  ':t)Qiiitionf*.  as  a  -xotiii  working:  hvr^o thesis.  The 
Protesaor  hati  ic  in  '^}QEemp[atii)n  when  he  was  oalleil  from  hia 
labor??  to  attempt  tiie  34)iii:ion  oc  eertain  or'  the  «^uestions  oonnecteil 
with  this  3ubj<*<:t  hy  itati'>Qin:r  i^bserv-irj  in  iteamers,  around  a 
vessel  anohoreii  far  enoucrii  from  ihi-.n^  "m  be  out  o^  reach  of  land 
ech<jes,  on  whieh  a  powenul  ft)g-:i:rnal  ih«jiil«i  be  in  operation,  and 
these  '^bserv»irs  ^houM  be  aiti«^d  by  other-  in  captive  balloons,  who 
dhoiiM  note  iimiiltaneoiwlv  wich  them,  upon  •: harts  and  tables  pre- 
viou.'^lv  prepared,  not  only  the  au«Iibilitv  of  the  si;rnal,  but  all  the 
otlier  tiata  which  could  be  obtainetl  from  the  action  of  the  ther- 
mometer, the  hv;i:romecer.  and  che  anemometer,  as  ti)  the  then  con- 
dition  of  the  atmosphere.  When  all  this  inft>rmatit)n  should  be 
tabulated.  Professor  H-^nry  hone«l  to  <ieiluce  .?*?  me  thing  more  ot 
the  law  of  the  movemen:  of  the  ■jf'UQ'l  wave  un-ier  driven  con- 
ditions, an«l  to  f>rmulate  ic  for  the  btuedc  of  the  mariner.  This 
wad  a  work  whi<.*h  Professi.^r  H^enrv  had  left  zo  his  successors  and 
which  the  "Speaker  btjiieveti  th«^y  would  n-jt  neirlecc. 

Mr.  J' J Ff >':-< J y  t hen  zo* > k  up  an  a rt i «.'  1  ■■:  i u  the  ^i a/4< i!.tf.i  dt:,i  Po iitf  -:t 

m  •»  A 

dftA    P^iO-tA    rt    ^^''MlVAV---,    eaticl'.d     f.'"}HP'ir'\*0'K    'W.     ^^h>^i'i:'f:.i     Drp*^n.*r.'* 

Utrr^,  and  called  attention  to  tha:  p«:'rtiijci  of  it  in  which  it  was 
.atared  in  effr^ot,  that  the  li^^hted  coast  of  the  United  States  measured 
aU^uu  7,-V>>  nautical  miles,  an«l  that  the  estimate  of  the  Light- 
Il'.ij-e  B')ard  of  the  expen:se  of  maintaining  the  Light- House  .S?r- 
vio<^:  for  th'':  vf:ar  endinjr  Jjne  30.  IS:''),  was  6-.*>-tO,o«»,  and  that 
h^rnc^i  the  coat  to  the  United  States  for  liirhtiui:  each  nautical  mile 
of  \lA  coa^t  wa^  l,'20o  francs,  while  that  of  France  which  had 
twintv-fiv^:  iisrhw  to  the  one  hundred  nautical  miles  [the  Uniteil 
HtaUat  having  but  atiout  nine  ii^ht?  to  that  distance]  was  but  1,155 
franr». 
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Mr.  Johnson  then  showed  that  the  length  of  the  lighted  coasts 
of  the  United  States,  except  those  of  the  Mississippi,  Missouri,  and 
Ohio  rivers,  measured  on  a  ten-mile  chord,  was  9,959  miles,  giving, 
as  his  authority,  recent  statements  made  on  this  point  hy  the  United 
States  Coast  and  Greodetic  Survey  and  of  the  office  of  the  Chief  of 
Engineers  of  the  United  States  Army ;  the  one  as  to  the  length  of 
the  ocean,  gulf,  sound,  and  bay  coast,  and  of  the  lighted  rivers 
beside  those  above  named,  and  the  other  as  to  the  length  of  the 
lighted  lake  coasts.  He  then  pointed  out  the  natural  mistake  of 
M.  Allard,  in  supposing  that  the  amount  of  the  Board's  estimates 
{Le  Budget  Annuel  du  Bureau  des  Pliarea)  had  been  appropriated 
by  Congress  for  its  support ;  and  he  showed  instead  that  the  appro- 
priations were  much  less  than  the  estimates,  and  that,  owing  to 
various  causes,  the  appropriations  even  had  not  all  been  expended, 
80  that  the  actual  expenses  of  maintaining  the  United  States  Light- 
House  Establishment  for  the  year  ending  June  30,  1880,  were 
but  81,943,600  instead  of  $2,046,500,  as  M.  Allard  had  inferred. 
Hence,  it  followed  that,  while  it  costs  France  1,155  francs  to  light 
each  nautical  mile  of  her  coast,  it  costs  but  922.7  francs  to  light 
each  nautical  mile  of  United  States  coast,  instead  of  1,293  francs 
as  has  been  erroneously  inferred  by  M.  Allard. 

Mr.  Johnson  closed  by  stating  that  the  Light-House  Establish- 
ment of  the  United  States  had  been  largely  modeled  on  that  of 
France ;  that  the  Light-House  Board,  while  it  still  hoped  to  reach 
the  French  standard  in  many  things,  hardly  expected  to  attain  to 
certain  of  its  economies;  that  he  should  not  have  thought  of  com- 
paring the  cost  of  the  maintenance  of  the  two  establishments,  but 
as  this  comparison  had  been  made  in  the  official  French  journal, 
he  had  thought  it  well,  and  due  to  the  science  of  pharology,  to  cor- 
rect the  errors  which  had  crept  into  the  calculations  of  this  high 
officer  in  the  French  Light-House  Service. 

The  paper  from  which  Mr.  JonNSON  read,  and  on  which  he  based 
his  remarks,  may  be  found  in  full  in  the  Annual  Appendix  for 
1880,  to  be  published  by  the  Appletons  as  Volume  XX  of  the  New 
American  Cyclopedia. 

Remarks  on  this  paper  were  made  by  Messrs.  Hilgard  and 
Thornton  A.  Jenkins.  The  latter  gave  some  interesting  remi- 
niscences of  his  early  connection  with  the  light-house  service. 
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ur.::*:/r:n  a  T-b.-rnorn-rLon.  Pr::l  Hri. rr  :L:"zb.:.  in  ".he  ab«n'>?  of  anr 
otL'rr  ?'-£c:ec:  ?unae=:,  tha:.  in  virw  •::  the  Iarr>e  a2:::un:  of  ourva- 
luf'T  in  oniinar^'  soul'I  Inean:*.  a.?r:»is::c  wavrs  nizh:  be  rtdecced 
back  to  the  •ear  from  the  f.-oean  v^.z, — pribablv  fr»:.ni  the  <!«>t>ice 
eide?  of  the  waves.  On  bavin ?  his  a::en:i-.>n  'irawn  bv  Prof. 
Tvr.'dall  to  the  circuins:aiii:e  that  the  e:h>es  were  frei3uen;iv  dbtincs 
over  a  perfectlv  smooth  sea.  he  admit:c»i  tha:  this  wo^^l  i  invalidate 
the  suL'^estion  of  wave  crests  being  eoncernetJ  in  the  effect:  but  he 
Btill  believed  that,  with  sound*  5u£oientiy  pi  wen  u  I  to  reach  odu- 
siderable  distances,  it  was  quite  possible  f«.»r  sjcie  of  the  upper 
sound-beams  to  be  so  curved  as  to  be  reflected  upward  from  a  per- 
fectly level  flocif,  and  still  to  reach  an  observer's  ear  piat>cd  near  the 
ori;^iu  of  sound.  He  had  also  shown  that  vinbU  cl'">ud?  were  quite 
incompetent  to  return  any  sensiblt?  echo  to  the  loudest  sounds. 

So  tar  from  receiJini  from  his  views  in  re:zard  to  the  occasions  of 
irrf-;^ularity  in  the  audibility  of  sound,  in  his  last  Report  of  the 
Li;:ht-House  Board — that  for  1^77,  publishi^d  but  a  short  time 
before  his  death — he  announced  his  previous  conclusions  as  only 
more  confirmerl  bv  his  later  observations :  and  a  sum  mar  v  of  these 
conclusions  was  also  published  in  the  Smiihs'^nian  Report  for  1S77. 

The  ideas  of  sound  transmission  promulgated  in  i>«>pular  books 
and  lectures,  as  derived  from  class-room  experiments,  are  ver}-  in- 
accurate and  misleading  when  applied  to  any  considerable  range  of 
sound  travel.  Were  the  me<lium  of  sound  propagation — the  atmos- 
pherfi — perfectly  homogeneous  in  density,  in  temperature,  and  in 
movement,  the  beams  would  indeed  travel  in  sensibly  straight  lines, 
but  etiil  with  a  large  amount  of  lateral  diffusion  bearing  no  anal- 
ogy to  the  diffraction  of  light.     But  in  distances  of  several  miles — 
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say  from  one  to  ten,  as  involved  in  fog-signaling, — it  may  be  said 
that  such  conditions  of  aerial  uniformity  arejiever  present;  or  in 
other  words  that  sound  beams  are  never  trausmittcd  for  any  great 
distance  in  sensibly  straight  lines.  And  hence  it  is,  that  after  every 
allowance  for  lateral  deflection,  there  frequently  remain  under  pecu- 
liar circumstances,  intermediate  points  of  acoustic  darkness,  or  belts 
And  regions  of  insulated  silence. 

The  next  communication  was  by  Mr.  E.  B.  Elliott,  who  read 
from  a  cablegram  from  Berlin  relative  to  the  Monetary  Conference 
about  to  meet  at  Paris,  that  a  fixed  legal  ratio  of  value  of  gold  to 
silver  of  15 J  to  1,  and  the  unrestricted  coinage  of  both  metals  at 
this  fixed  ratio  of  value,  were  to  be  presented  to  the  Convention  as 
the  leading  subjects  for  discussion,  and  prospective  adoption. 

The  present  market  ratio  is  about  18  to  1,  the  proposed  ratio  15} 
to  1.  Now  one  ounce  of  gold  and  eighteen  ounces  of  silver  are 
equivalents  for  debt-contracting  and  debt-paying  purposes,  but  the 
proposition  is  that  the  nations  enact  thaX  one  ounce  of  gold  and 
15i  ounces  of  silver  shall  be  legal  equivalents  for  debt-paying 
purposes,  the  option  of  deciding  in  which  of  the  two  metals  the 
paym^t  shall  be  reckoned  and  paid,  to  be  with  the  person  making 
the  payment,  or  debtor.  It  is  a  proposition  then  to  allow  the 
debtor  to  scale  down  his  debt  from  18  to  15 J,  to  scale  down  his  pay- 
ments 14  per  cent,  from  the  existing  standard  ; — a  proposition  that 
the  nations  in  the  payment  of  their  public  debts  may  diminish  their 
payments  14  per  cent,  and  also,  that  the  people  in  their  several 
countries  may  liquidate  their  debts,  public  and  private  at  the  same 
reduced  rate,  14  per  cent. 

The  adoption  of  this  scheme  of  partial  repudiation  by  our 
own  or  any  other  nation  would  of  necessity  prove  disastrous  to  its 
credit. 

The  ability  of  our  own  country  to  pay  its  indebtedness  is  believed 
to  be  unsurpassed  by  any  on  the  face  of  the  globe,  but  its  willing- 
ness is  questioned,  and  the  sending  of  a  Commission  to  Europe,  and 
inviting  a  conference  of  nations  to  favorably  consider  the  subject 
of  scaling  down  the  value  of  the  monetary  unit  of  account,  must 
tend  to  the  depression  of  that  credit. 

If,  with  that  doubt  impending  as  to  our  willingness  to  make 
full  payment  of  our  indebtedness,  our  nation  can  borrow  at  the  low 
rate  of  3i  or  31  per  cent,  per  annum,  there  is  reason  to  believe  that, 


142  BCLLETty   OF   THE 

with  that  doabc  dispelled,  our  b^ntis  can  readily  be  placed  oa  the 
world's  market  at  the  greatly  impro7*iti  rate  ot*  3  per  cenL  per  annaxn. 

To  thii  end  it  «  desirable:  1  •,  that  the  tbreeii  coinage  of  oar 
legal  tendrrr  silver  dollar  -of  412 ^  grains  silver  1)-10  fine)  be 
dLacontinued ;  2  .  that  on  all  future  onm  and  on  bullion,  be 
9tamrK;d  their  weight  in  grammes,  and  their  fineness  9-10  ;  and  ^3) 
that  an  international  commission  be  created  wht>se  dutv  it  shall  be 
to  p^irioi'lically  ,'annually  or  oftener  pri>claim,  based  on  the  market 
quotation.^  of  the  few  months  immediately  preceding  the  date  of 
the  proclamation,  the  value  in  gold  of  an  equal  weight  of  silver ; 
and  4  that  the  metric-stamped  coin  and  bullion  at  the  proclaimed 
ratio  of  value,  shall  each  be  equally  legal  tender  of  payment  in 
unlimited  amount,  until  the  issuing  of  the  next  periodical  procla- 
mation. 

This  would  be  true  bi-metallism.  The  adoption  of  the  proposed 
ratio,  lol,  would  be  silver  mono-metallbm  under  the  misnomer  of 
bi-metallism. 

By  the  adoption  of  the  true  bi-metallic  method  proposed — i.  e.^ 
fre^juent  perio^Jical  publication  of  the  true  market  ratio,  instead  of 
a  single  arbitrary  proclamation  to  last  for  all  time — we  should 
stand  before  the  world  with  our  willingness  to  pay  undoubted,  and 
our  ability  to  pay  unsurpassed  and  paramount  among  the  nations, 
and  our  national  debt  could  be  placed  on  the  market  on  more 
favorable  terms  than  that  of  any  other  commercial  country. 

At  the  conclusion  of  Mr.  Elliott's  remarks,  the  Society  adjourned. 


108TFI  Mketing.  April  16,  1881. 

The  President  in  the  Chair. 

Fifty-four  members  and  visitors  present. 

The  minutes  of  the  196th  and  197th  meetings  were  read  and 
adopted. 

The  Chair  announced  to  the  Society  the  election   to  membership 
of  Mr.  William  A.  Di-XJaindry. 

The  first  communication  of  the  evening  was  by  Mr.  Alexander 
Graham  Bell,  announcing  to  the  Society,  the  discovery  of 
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THE  8PECTROPHONE. 

Id  a  paper  read  before  the  American  Asaociation  for  the  Ad- 
yancement  of  scieuee,  last  August,  I  described  certain  experiments 
made  by  Mr.  Sumner  Tainter  and  myself,  which  had  resulted  in 
the  construction  of  a  *'PIiotophone"  or  apparatus  for  the  production 
of  sound  by  light  ;*  and  it  will  be  my  object  to-day  to  describe  the 
progress  we  have  made  in  the  investigation  of  photophonic  phenom- 
ena since  the  date  of  this  communication. 

In  my  Boston  paper  the  discovery  was  announced,  that  thin  disks 
of  very  many  different  substances  emitted  sounds  when  exposed  to 
the  action  of  a  rapidly-interrupted  beam  of  sunlight.  The  great 
variety  of  material  used  in  these  experiments  led  me  to  believe 
that  sonorousness  under  such  circumstances  would  be  found  to  be 
a  general  property  of  all  matter. 

At  that  time  we  had  failed  to  obtain  audible  effects  from  masses 
of  the  various  substances  which  became  sonorous  in  the  condition 
of  thin  diaphragms,  but  this  failure  was  explained  upon  the  sup- 
position that  the  molecular  disturbance  produced  by  the  light  was 
chiefly  a  surface  action,  and  that  under  the  circumstances  of  the 
experiments,  the  vibration  had  to  be  transmitted  through  the  mass 
of  the  substance  in  order  to  affect  the  ear.  It  was  therefore  sup- 
posed that,  if  we  could  lead  to  the  ear,  air  that  was  directly  in 
contact  with  the  illuminated  surface,  louder  sounds  might  be  ob- 
tained, and  solid  masses  be  found  to  be  as  sonorous  as  thin  dia- 
phragms. First  experiments  made  to  verify  this  hypothesis  pointed 
towards  success.  A  beam  of  sunlight  was  focussed  into  one  end  of 
an  open  tube,  the  ear  being  placed  at  the  other  end.  Upon  interrupt- 
ing the  beam,  a  clear,  musical  tone  was  heard,  the  pitch  depending 
upon  the  frequency  of  the  interruption  of  the  light,  and  the  loud- 
ness upon  the  material  composing  the  tube. 

At  this  stage  our  experiments  were  interrupted,  as  circumstances 
called  me  to  Europe. 

While  in  Paris  a  new  form  of  the  experiment  occurred  to  my 
mind,  which  would  not  only  enable  us  to  investigate  the  sounds 

*  Proceedings  of  American  Association  for  the  Advancement  of  Science,  Aug. 
27tfa,  i8So;  see,  also,  American  Journal  of  Science,  vol.  xx,  p.  305;  Journal  of 
the  American  Electrical  Society,  vol.  iii,  p.  3 ;  Journal  of  the  Society  of  Telegraph 
Engineers  and  Electricians,  vol.  ix,  p.  404 ;  Annales  de  Chimie  et  de  Physique, 
▼ol.  xxi. 


Vbiu^ir  i-tihi.  if  t  jinfjt*j^'f  t'omvitth  n  a!  maticr. 

Tu*   Huutj'-uii'j*:  i\   :k  *..*:^:l*^d  vui-  '{  it*  ^liuftt^c:  n.  Ill*  iiiisrior  :»:  ft 
Lruii*«pur«i;:    !*;»*«*'.  luaa*   r«f  *»iuir  miLTeriL..  viJ'jL     Ilki  rias?    » 

Uiiu*'?  «ii';L  •.'T'.'uui'^iLii '-■*:»-  II i€  Iiitl;  •.-.lUji  £r*^:  iL.  nu:  -Lt  si^nnd 
t»r.id  ;i 'j*r 'j  I'l'  uij  *  T- '  'J riiii  _•!  :.i  l i •  *  sl  :>.sLiiii  '.•*.  s : »iii  £  d  :>:  cfli  oiiIm     The 

iG»ns..  tLiid  l'u»:  r^itiu.';!-  wvr-.  hv  :ir.'Xi:iKi:;ir  iLtT  ^ij*>T  vtre  i^Mnmaia- 

lij^iJ'.'L  11  A!:iJT:T:'::h..  k^  circ'-msuiitef  j-r-ixr-iiTed  mf  fr.-m  dr-ing  s:- 
iLvwrJi'  i'j  Z'-r.pi.  A§  ir>^r  <:x:»erl3»riii='  set'-nied  i:-  Latc'  formed 
ill t  c-.'.- u:  Oi  ■  -Ii  t^'i-h  n iii  g  J ii-iL  i  :' :  r  a  st-ri ►*  •:  f  ii> 5 t-jif -i: a ^:i=  i  rtsearcb « 
cf  \hh  iLO«  irL:.ivruLL;  chLrac^-er  ciiLirJed  c»:i  siTLalLai;t':»asJT  in 
Auieri';a  ijv  Mr.  Ta:iii*r,  aia  il  EurMit  V'T  M.  Mtr^rfcditT,*^  Pr:»f. 
Tv!jdal].T  W.  }I.  Ik.'r«Lioi;,ii  ai'd  W.  H-  Preec*.  I  i2iiiT  lir  TKr:i.iT.:«si 
Vj  \'y>V:  i'T'.'^ii  :i.v  l^ii^.T  ;/.'  Mr.  TaiDi-er  ib^-  jias^is^e  discribiiig  ibe 

■'  Min  EOPOUTAK  Hotel.  Rrz  Camb-jn'.  Pafjs. 

"  Dlah  Mk- Tai^tjie  :  *  *  *  I  have  devij-i-i  a  mrib>i  of 
pn^dudij;:  fc-'jurjd*!  br  ihe  action  cf  an  iLU.Tnjj;:<-Li  b-ram  of  li^bi 
fror/j  buf^biarjceir  iba:  c^auDo:  be  obiaiacwi  in  ibe  sbspe  c-f  ihin  di- 
apbravin*!  or  ju  ibe  lubular  form:  icdeed.  "ibe  naeihini  i?  specially 
a'ia]vV:-d  Vj  V^^uu'^  the  ::e:jerajjiy  of  xbe  phenomeDon  we  have  dis- 
c^j\'trh'i.  nr  jt  caij  ?>:  adapt'rd  lo  »oliJf.  li-^uid?.  and  g^s^s. 

"  PJa';'-  tj:'-  "juf^fsiance  lo  be  experimeni-e'j  wiib  iu  a  gla?*  ie?T-iul»e, 


t  •  *  No*.c .  '.;.  I< w-; . -. ;. :. oi: y ,"   CVw/ :.'.'  lim £u: .  I^ec.  6  z^.z.  15.  1  SSo :  Feb.  2 1 
Slid  28,  iVtl,     St':,  aivj,  J:urnal dt  Pr.yHsuf.  y'A.  x.  p.  53. 

J  "  A 1  tio  :i  of  a r.  I  •.!  -r r::. : '.Tc  :.\  I>- a:n  0 f  R ac i.-J.i  H  tat  i:  p mi  G aseous  M ar.c r . " 
/Vof.  Koyal  Society ^  V^Ai.  1 3.  life  I.  vol.  xxxi.  p.  507. 

J"  <'>n  tJjt  toi.Ti  •eW'.iih  ar;-,t  from  ihe  iniennlnerit  :l:-n:ir.siion  of  a  gas."     See 
Anna  ten  dtr  Phy^.  und  C/nmt^,  J2i"-f  iSSi,  N:».  I,  p.  1 55. 

••  *ju  \)i*:  coj.v*:r?;oi.  of  Kaditrit  En erirv  into  Sonorous    Vibration."     Proc, 
Koyal  Society f  March  10,  18JJI,  vol.  xxxi,  p.  506. 
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connect  a  rubber  tube  with  the  mouth  of  the  test-tube,  placing  the 
other  end  o'f  the  pipe  to  the  ear.  Then  focus  the  intermittent  beam 
upon  the  substance  in  the  tube.  I  have  tried  a  large  number  of 
substances  in  this  way  with  great  success,  although  it  is  extremely 
difficult  to  get  a  glimpse  of  the  sun  here,  and  when  it  does  shine 
the  intensity  of  the  light  is  not  to  be  compared  with  that  to  be 
obtained  in  Washington.  I  got  splendid  effects  from  crystals  of 
bichromate  of  poUish,  crystals  of  sulphate  of  copper,  and  from 
tobacco  smoke.  A  whole  cigar  placed  in  the  test-tube  produced  a 
very  loud  sound.  I  could  not  hear  anything  from  plain  water,  but 
when  the  water  was  discolored  with  ink  a  feeble  sound  was  heard. 
I  would  suggest  that  you  might  repeat  these  experiments  and  extend 
the  results,    &c.,  &c. 

Upon  my  return  to  Washington  in  the  early  part  of  January.* 
Mr.  Tainter  communicated  to  me  the  results  of  the  experiments  he 
had  made  in  my  laboratory  during  my  absence  in  Europe. 

He  had  commenced  by  examining  the  sonorous  properties  of  a 
vast  number  of  substances  enclosed  in  test-tubes  in  a  simple  em- 
pirical search  for  loud  effects.  He  was  thus  led  gradually  to  the 
discovery  that  cotton-wool,  worsted,  silk,  and  fibrous  materials 
generally,  produced  much  louder  sounds  than  hard  rigid  bodies 
like  crystals,  or  diaphragms  such  as  we  had  hitherto  used. 

In  order  to  study  the  effects  under  better  circumstances  he  en- 
closed his  materials  in  a  conical  cavity  in  a  piece  of  brass,  closed 
by  a  flat  plate  of  glass.  A  brass  tube  leading  into  the  cavity 
served  for  connection  with  the  hearing-tube.  When  this  conical 
cavity  was  stuffed  with  worsted  or  other  fibrous  materials  the 
sounds  produced  were  much  louder  than  when  a  test-tube  was  cm- 
ployed.     This  form  of  receiver  is  shown  in  Figure  I. 

Mr.  Tainter  next  collected  silks  and  worsteds  of  different  colors, 
and  speedily  found  that  the  darkest  shades  produced  the  best  effects. 
Black  worsted  especially  gave  an  extremely  loud  sound. 

As  white  cotton  wool  had  proved  itself  equal,  if  not  superior,  to 
any  other  white  fibrous  material  before  tried,  he  was  anxious  to 
obtain  colored  specimens  for  comparison.  Not  having  any  at  hand, 
however,  he  tried  the  effect  of  darkening  some  cotton- wool  with 
lamp-black.  Such  a  marked  reinforcement  of  the  sound  resulted 
that  he  was  induced  to  try  lamp-black  alone. 

About  a  teaspoonful  of  lamp-black  was  placed  in  a  test-tube  and 

*  On  the  7th  of  January. 
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TVift  'ifpfr^iM  fir^KliK;*=:d  hv  lamp-black  s€*mrii  to  me  to  be  very 
^rxfpA/'iffJiriary,  '::*[>f:oi.'ilIy  as  I  had  a  dii^tinct  recollection  of  experi- 
mfhtM  ffia/Jf:  in  th»:  -ummer  oi*  l>f^)  with  amokrd  diaphragms,  in 
whi^  I'i  fj'i  »JK:h  r^rinforoeraent  waa  noticed. 

C'fK/fi  f'zaminin;^  the  records  of  our  past  photophonio  experiments 
mf:  found  in  vol.  vii,  p.  57,  the  following  note : 

"  Kxf»fTirr»':nf.  V. — Mica  diaphragm  covered  with  lamp-black  on 
Hid*!  ('X]/fA('j\  Uf  li^hf. 

"  lU'Hidt :  fli^tin^:!  <*/)i)nd  about  same  aa  without  lamp-black. — 


PHILOSOPHICAL   SOCIETY   OF   WASHINGTON.  147 

"  Verified  the  above,  but  think  it  somewhat  louder  than  wheil 
used  without  lamp-black."— &  21,  July  18/^,  1880. 

Upon  repeating  this  old  experiment  we  arrived  at  the  same  result 
as  that  noted.  Little  if  any  augmentation  of  sound  resulted  from 
smoking  the  mica.  In  this  experiment  the  effect  was  observed  by 
placing  the  mica  diaphragm  against  the  ear,  and  also  by  listening 
through  a  hearing-tube,  one  end  of  which  was  closed  by  the  dia- 
phragm. The  sound  was  found  to  be  more  audible  through  the 
free  air  when  the  ear  was  placed  as  near  to  the  lamp-black  surface 
as  it  could  be  brought  without  shading  it. 

At  the  time  of  my  communication  to  the  American  Association 
I  had  been  unable  to  satisfy  myself  that  the  substances  which  had 
become  sonorous  under  the  direct  influence  of  intermittent  sunlight 
were  capable  of  reproducing  sounds  of  articulate  speech  under  the 
action  of  an  undulatory  beam  from  our  photophonic  transmitter. 
The  diflSculty  in  ascertaining  this  will  be  understood  by  considering 
that  the  sounds  emitted  by  thin  diaphragms  and  tubes  were  so 
feeble  that  it  was  impracticable  to  produce  audible  effects  from 
substances  in  these  conditions  at  any  considerable  distance  away 
from  the  transmitter;  but  it  was  equally  impossible  to  judge  of 
the  effects  produced  by  our  articulate  transmitter  at  a  short  distance 
away,  because  the  speaker's  voice  was  directly  audible  through  the 
air.  The  extremely  loud  sounds  produced  from  lamp-black  have 
enabled  us  to  demonstrate  the  feasibility  of  using  this  substance  in 
an  articulating  photophone  in  place  of  the  electrical  receiver  for- 
merly employed. 

The  drawing^(Fig.  2)  illustrates  the  mode  in  which  the  experi- 
ment was  conducted.  The  diaphragm  of  the  transmitter  (A)  was 
only  5  centimeters  in  diameter,  the  diameter  of  the  receiver  (B) 
was  also  5  centimeters,  and  the  distance  between  the  two  was  40 
meters,  or  800  times  the  diameter  of  the  transmitter  diaphragm. 
We  were  unable  to  experiment  at  greater  distances  without  a  heli- 
ostat  on  account  of  the  difficulty  of  keeping  the  light  steadily 
directed  on  the  receiver.  Words  and  sentences  spoken  into  the 
transmitter  in  a  low  tone  of  voice  were  audibly  reproduced  by  the 
lamp-black  receiver. 

In  Fig.  3  is  shown  a  mode  of  interrupting  a  beam  of  sunlight 
for  producing  distant  effects  without  the  use  of  lenses.  Two  sim- 
ilarly-perforated disks  are  employed,  one  of  which  is  set  in  rapid 
rotation,  while  the  other  remains  stationary.     This  form  of  inter- 
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be  formed  amoug  the  particles,  and  the  outside  air  would  then  be 
absorbed,  as  water  is  by  a  sponge  when  the  pressure  of  the  hand  is 
removed. 

I  imagine  that  in  some  such  manner  as  this  a  wave  of  conden- 
sation is  started  in  the  atmosphere  each  time  a  beam  of  sunlight 
&lls  upon  lamp-black,  and  a  wave  of  rarefaction  is  originated  when 
the  light  is  cut  off.  We  can  thus  understand  how  it  is  that  a  substance 
Wee  lamp-black  produces  intense  sonorous  vibraJbions  in  the  surrounding 
air  J  while  at  the  same  time  it  communicates  a  very  feeble  vibration  to 
the  diaphragm  or  solid  bed  upon  which  it  rests. 

This  curious  fact  was  independently  observed  in  England  by  Mr. 
Preece,  and  it  led  him  to  question  whether,  in  our  experiments  with 
thin  diaphragms,  the  sound  heard  was  due  to  the  vibration  of  the 
disk  or  (as  Prof.  Hughes  had  suggested)  to  the  expansion  and  con- 
traction of  the  air  in  contact  with  the  disk  confined  in  the  cavity 
behind  the  diaphragm.  In  his  paper  read  before  the  Royal  Society 
on  the  10th  of  March,  Mr.  Preece  describes  experiments  from 
which  he  claims  to  have  proved  that  the  effects  are  wholly  due  to 
the  vibrations  of  the  confined  air,  and  that  the  disks  do  not  vibrate 
at  all. 

I  shall  briefly  state  my  reasons  for  disagreeing  with  him  in  this 
conclusion : 

1.  When  an  intermittent  beam  of  sunlight  is  focusscd  upon  a 
sheet  of  hard  rubber  or  other  material,  a  musical  tone  can  be  heard, 
not  only  by  placing  the  ear  immediately  behind  the  part  receiving 
the' beam,* but  by  placing  it  against  any  portion  of  the  sheet,  even 
though  this  may  be  a  foot  or  more  from  the  place  acted  upon  by 
the  light. 

2.  When  the  beam  is  thrown  upon  the  diaphragm  of  a  "  Blake 
Transmitter,"  a  loud  musical  tone  is  procuced  by  a  telephone  con- 
nected in  the  same  galvanic  circuit  with  the  carbon  button,  (A,) 
Fig.  4.  Good  effects  are  also  produced  when  the  carbon  button  (A) 
forms,  with  the  battery,  (B,)  a  portion  of  the  primary  circuit  of 
an  induction  coil,  the  telephone  (C)  being  placed  in  the  secondary 
circuit 

In  these  cases  the  wooden  box  and  mouth-piece  of  the  trans- 
mitter should  be  removed,  so  that  no  air-cavities  may  be  left  on 
either  side  of  the  diaphragm. 

It  M  evident,  therefore,  Viat  in  Uie  case  of  thin  disks  a  real  vibration 
of  the  diaphragm  is  caused  by  the  action  of  Uie  intermittent  beam,  in. 


dxp^iiu-iiiiiL  u'  any  s^uiuiivi.   aiiL.  :vHfat:uui,  q~'  tlii   air  eonjmed  in 

Lfjru  J:ii:y(tiit;L  iiut  ciii'.iV'L  iuu;Lcumiit;uj,v  iLu;  u  T^t-aud-frij 
v'.'.ins'.i.'i  Mi'  BiLtL'.-itiL:  i;iLj>:i:ucit  ii  jirjautt  ui.  audJiiii  Hnuud 
«t'.>iiivi  •>.i)u:i  ir-.tiL  b  {K-rijui'.-ul  !:j[Liuuuii:u:ii>i.  uu;!  u'jHiriiiiLi.fL  uf 
iivu:  u:i.i  lit  BU»>;  ■■  \Vt  ui»v  ir;i:ipj.;i.i-j.  i  -iiiLt.  iim:  intrt  it  at 
jir^Mit!:  L.  r-juBoi.  I'ur  dinuuriiu]:  liit  -.nivhiue  t;x.jiiiiiiaLij£  :ii&i  ilie 
tauullU^  iu  ijuef'.i'ju  urt  dut  v.-  iht:  beudiuz  «.•-'  liit  ]imi<ft  iiuder  uu- 
e'.juui  iiyiL-.iu^:."  Sumr*.  xxiil,  ;;.  i'74.  iLr.  I'reeut,  bowever, 
bt'jkt  I'..  [TMVr  ■-■.lui  lilt  K;iu'.'r-.iiie  tfiettt  catiu.':  Ik  tsj^iaiDed  ufitin 
Uiw  BiipposiU'.iL :  Lmi  ili^  ''xjiwiineLml  jirjui'  ir  i:iudt;;juiLie  Ui 
tfupjort  Siif  '-■■.•u'/iusi'.'ii.  Mr.  Preeci'  txj«"jUid  tLn;  ii'  Liird  iiuvJeig-li's 
u;|>lii[iu:i'.>u  WBf  '.jiir.-wi.  liit  t's;ibUti'.<L  iiud  (Mii;racD:ni  W  u  liiiu 
Birijj  iHi'.i'.T  ;!n-  Jiiflufij'jt  yi  itii  i:iifriiiit!,eii;  ikuui  f:'\x\<i  \»t  'juu*im1 
t(j  '.'iK.-.i  «ilJ  tiMwv  u  gtt!viiLiU-  '.-ircui:.  ■*:■  a*  i:-  jTi-dui-i-  a  musitail 
iMUt-  Jiuiu  a  v.t:y[i'j'j-.-  JL  liit  '.'irvuii.  Kui  iLir  wit  au  iimJeguiie 
wuv  t'..  It*:  lilt-  ;y.iii:i  ai  i-i^ue.  Ibr  L'.ird  Kavifiiit  ims  i,]i:-vu  Pruc 
vC  Ji'.'v.  >jt„  ]-77.  ;.;:ai  au  aadiwr  sju:.d  -jaa  !*  {irjducfd  hiv  a 
vil.>i'a'lijL.  wii.'flt  a;iijj;iiudt  i?  fe«  tU'sti  y  Uri-iit..'iu(^,,th  oi  a  K^timetrt, 
biid  wriaiijlv  ^U'■iJ  a  viyruiiyu  a;  tlial  wou:-;  ij.-l  Lavf  sufiiced  lo 
t.jj«:T8i*  a  -Trjukir-au'i-brwili  coawfl"  iiiifc  liia;  u*ed  liv  Mr.  Prtw^, 
U'lio  iJ*;fa'.iv';  n;rU;U:  nblaiutfi  bv  hicQ  oauiivt,  lierefiTe,  bt  ccnsjd- 
wwd  '^j 1 1 '.I 'J five. 

Tiji;  lUJ'jwiij;:  'rxptriiueiLii!  'devUfed  by  Mr.  Taiiji(-r  have  given 
riitulii:  d-si.-ld'.-dJy  lurirt  iitvurablt:  W  ihe  ihitory  ■..f  Li^rd  Eayleigh 
tliau  fj  iLut  oi'  Sir.  FrtJtsct :  • 

J.  A  Mrijj  A/ i-fijjilar  fj  that  uw^  in  Mr.  Preens  ex jteriment 
wan  Hllaclic'l  jinuly  ft  the  ceotre  of  an  iron  diaphragm.  '  B,  as 
Kh'jM'u  in  Vv^uT':  ?,  and  wiu-  then  pulled  taui  ai  ri^hi  angles  lo  ifae 
jjlam:  ol'  tL<:  diajihragiu.  Whtn  ihc-  initrmituin  be^m  was  focuiised 
ujjuu  lli>;  drill  A  a  clear  musical  tODC-  could  be  heard  by  applving 
the  taf  lu  til';  h-^ariug  tulx:  ■C,.. 

Th'ui  neem^^J  I'j  iitdicxte  a  rapid  expantion  and  coniraction  of  tht 
Kiitl/iii'K  vu'hf  Iri'il. 

But  a  vibratioti  of  the  diaphragm  CB)  vould  also  have  resulted 
if  th«  thin  t-trip  f  A;  had  acquired  a  to-aud-fro  motion,  due  either 
U)  the  dirw-t  iiujiaet  of  the  beam  or  to  the  sudden  expansion  of  the 
air  in  coutuet  with  the  strip. 

'2.  To  tc8l  wlietber  this  had  been  the  case  an  additional  strip  [  D) 
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was  attached  by  its  central  point  only  to  the  strip  under  trial,  and 
was  then  submitted  to  the  action  of  the  beam,  as  shown  in  Fig.  6. 

It  was  presumed  that  if  the  vibration  of  the  diaphragm  (B)  had 
been  due  to  a  pushing  force  acting  on  the  strip  (A,)  the  addition 
of  the  strip  (D)  would  not  interfere  with  the  effect.  But  if,  on 
the  other  hand,  it  had  been  due  to  the  longitudinal  expansion  and 
contraction  of  the  strip,  (A,)  the  sound  would  cease,  or,  at  least,  be 
reduced.  The  beam  of  light  falling  upon  strip  (D)  was  now  inter- 
rupted as  before  by  the  rapid  rotation  of  a  perforated  disk,  which 
was  allowed  to  come  gradually  to  rest. 

No  sound  was  heard  excepting  at  a  certain  speed  of  rotation, 
when  a  feeble  musical  tone  became  audible. 

This  result  is  confirmatory  of  the  first. 

The  audibility  of  the  effect  at  a  particular  rate  of  interruption 
suggests  the  explanation  that  the  strip  (D)  had  a  normal  rate  of 
vibration  of  its  own. 

When  the  frequency  of  the  interruption  of  the  light  corres- 
ponded to  this,  the  strip  was  probably  thrown  into  vibration  after 
the  manner  of  a  tuning  fork,  in  which  case  a  to-and-fro  vibration 
would  be  propagated  down  its  stem  or  central  support  to  the  strip 
(A.) 

This  indirectly  proves  the  value  of  the  experiment. 

The  list  of  solid  substances  that  have  been  submitted  to  experi- 
ment in  my  laboratory  is  too  long  to  be  quoted  here,  and  I  shall 
merely  say  that  we  have  not  yet  found  one  solid  body  that  has 
&iled  to  become  sonorous  under  proper  conditions  of  experiment.* 

Experiments  with  Liquids, 

The  sounds  produced  by  liquids  are  much  more  difiScult  to  ob- 
serve than  those  produced  by  solids.  The  high  absortive  power 
possessed  by  most  liquids  would  lead  one  to  expect  intense  vibra. 
tions  from  the  action  of  intermittent  light,  but  the  number  of  son- 
orous liquids  that  have  so  far  been  found  is  extremely  limited,  and 
the  sounds  produced  are  so  feeble  as  to  be  heard  only  by  the 
greatest  attention  and  under  the  best  circumstances  of  experiment. 

*  Carbon  and  thin  microscopic  glass  are  mentioned  in  my  Boston  paper  as  non- 
responsive,  and  powdered  chlorate  of  potash  in  the  communication  to  the  French 
Academy,  (Comtcs  Rendus,  vol.  xcl,  p.  595.)  All  these  substances  have  since 
yielded  sounds  under  more  careful  conditions  of  experiment. 


l-^C:  EULLRTTS    Of    THB 

Tc'rA  waA  'Lirrieil  '■.T-^r  zhi  miin:!i  riir  ■jn-i'igii  down  W  pp;v.;cc  ch« 
pr.Hsihili-.T    -.L    .v.-.T  ii^+i:   r*ii;hi,ij  '.h-i  Tip.;r  iboT-^  ;h.;  *urriice. 

cr"  :hii  '.iattiih^  Aa  IaMrKii:i:rinE  b>am  o:'  »aiili;^liu  wi?  then 
li>':'!*wii  npon  thri  l;';l^i■^  is  th-;  nidilie  purtiijn  .}£'  th-j  cesi-mbe  fay 
ra  -.-ariH.  ■'.?  a  leas  'if  Iarg>i  iiiai-iwr. 


£^-m&. 


So  *;iin.i  aii.iible. 

Feeble  Jcuad. 

So  reunl  htirf. 

F^etle.  but  iisdncl  soimd. 


Ih^  ll'i'diiis  dl-^tiiiguL^h^  by  an  a£i<irif  k  g;ive  the  b<esl  fnands. 

AwjiMtic  vibrations  are  always  mneh  eateebleJ  in  paajiDg  from 
U'juidi  t/i  gaa^p  aod  it  i:^  iir.tbab!-;  ibat  a  tbrm  <--i'  ^iperimeiit  niaj 
be  devisfrd  Khif;h  will  yi^;].]  better  resutta  by  cummunicatin^  the 
vibratirifix  of  the  li-iuid  to  the  ear  through  the  meJiuiu  of  a  solid 

EepirimonU  >£ifh   Od-itOtii  yhtt-^. 

On  the  2f)th  of  Xovomber,  1«^0, 1  ha.l  the  pleasure  of  shoiving 
f.  Prof.  Tymlall,  in  the  laboratory  of  the  Royal  In^tiiuiioii,  the 
*-xf)erim*^nt3  flescriljefl  in  the  letter  to  Mr.  Taiuter  from  mhi'.-h  I 
have  q'lot';']  ab(>rc,  an')  Prof.  Tynrlall  at  once  esprr$?e<l  the  upiuiiin 
that  ihft  mumU  were  due  to  rapM  changes  of  temperature  in  the 
body  f>iibrnitted  to  the  action  »f  the  beam.  Finding  that  no  ex- 
[ihriiijijiri  had  been  made  at  that  time  to  test  the  sonorous  pmperties 
r)f  difl(:iv-iit  gnwa,  be  »uggeatc<l  filling  one  test-ttibo  with  the  vapor 
of  Riilphitric  cth<:r,  '&  giHj<l  nbi^orbcnt  of  heat,'i  and  another  with 
the  va[x>r  of  bi-Hiilphide  of  carbon,  (^  poor  nbsorbentj  and  he 
predicted  that  if  any  <jounil  vma  heard  it  would  be  louder  in  the 
former  ease  than  in  the  latter. 

The  experiment  wu)  immediately  made,  and  the  n»ult  verified 
the  prediction. 
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Since  the  publication  of  the  memoirs  of  Rontgen*  and  Tyndallf 
we  have  repeated  these  experiments,  and  have  extended  the  inquiry 
to  a  number  of  other  gaseous  bodies,  obtaining  in  every  case  sim- 
ilar results  to  those  noted  in  the  memoirs  referred  to. 

The  vapors  of  the  following  substances  were  found  to  be  highly 
sonorous  in  the  intermittent  beam :  Water  vapor,  coal  gas,  sulphuric 
ether,  alchohol,  ammonia, '  amylenc,  ethyl  bromide,  diethylamene, 
mercury,  iodine,  and  peroxide  of  nitrogen.  The  loudest  sounds 
were  obtained  from  iodine  and  peroxide  of  nitrogen. 

I  have  now  shown  that  sounds  are  produced  by  the  direct  action 
of  intermittent  sunlight  from  substances  in  every  physical  condition, 
(solids,  liquid,  and  gaseous,)  and  the  probability  is  therefore  very 
greatly  increased  that  sonorousness  under  such  circumstances  will  be 
found  to  be  a  universal  property  of  matter. 

Upifri  Svbstitvtes  for  Selenium  in  Electrical  Receivers. 

At  the  time  of  my  communication  to  the  American  Association 
the  loudest  effects  obtained  were  produced  by  the  use  of  selenium, 
arranged  in  a  cell  of  suitable  constructiou,  and  placed  in  a  galvanic 
circuit  with  a  telephone.  Upon  allowing  an  intermittent  beam  oi 
sunlight  to  fall  upon  the  selenium  a  musical  tone  of  great  intensity 
was  produced  from  the  telephooe  connected  with  it. 

But  the  selenium  was  very  inconstant  in  its  action.  It  was  rare- 
ly, if  ever,  fouud  to  be  the  case,  that  two  pieces  of  selenium  (even 
of  the  same  stick)  yielded  the  same  results  under  identical  circum- 
stances of  annealing,  &c.  While  in  Europe  last  autumn.  Dr.  Chi- 
chester Bell,  of  University  College,  Loudon,  suggested  to  me  that 
this  inconstancy  of  result  might  be  due  to  chemical  impurities  in 
the  selenium  used.  Dr.  Bell  has  since  visited  ray  laboratory  in 
Washington,  and  has  made  a  chemical  examination  of  the  various 
samples  of  selenium  I  had  collected  from  different  parts  of  the 
world.  As  I  understand  it  to  be  his  intention  to  publish  the  results 
of  this  analysis  very  soon,  I  shall  make  no  further  mention  of  his 
investigation  than  to  state  that  he  has  found  sulphur,  iron,  lead,  and 
arsenic  in  the  so-called  **  selenium,"  with  traces  of  organic  matter; 
that  a  quantitative  examination  has  revealed  the  fact  that  sulphur 
constitutes  nearly  one  per  cent,  of  the  whole  mass ;  and  that  when 

♦Ann.  dcr  Phys.  und  Chcm.,  1881,  No.  I,  p.  155. 
f  Proc.  Roy.  Soc,  vol.  xxxi,  p.  307. 
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these  impurities  are  elimiDated  the  selenium  appears  to  be  more 
constant  in  its  action  and  more  sensitive  to  light. 

Prof.  \V.  G.  Adams*  has  shown  that  tellurium,  like  selenium,  has 
its  electrical  resistance  affected  by  light,  and  we  have  attempted  to 
utilize  this  substance  in  place  of  selenium.  The  arrangement  of 
cell  (shown  in  Fig.  7)  was  constructed  for  this  purpose  in  the  early 
part  of  1880 ;  but  we  failed  at  that  time  to  obtain  any  indications 
of  sensitiveness  with  a  reflecting  galvanometer.  We  have  since 
found,  however,  that  when  this  tellurium  spiral  is  connected  in 
circuit  with  a  galvanic  battery  and  telephone,'  and  exposed  to  the 
action  of  an  intermittent  beam  of  sunlight,  a  distinct  musical  tone 
is  produced  by  the  telephone.  The  audible  effect  is  much  increased 
by  placing  the  tellurium  cell  with  the  battery  in  the  primary  circuit 
of  an  induction  coil,  and  placing  the  telephone  in  the  secondary 
circuit. 

The  enormously  high  resistance  of  selenium  and  the  extremely 
low  resistance  of  tellurium  suggested  the  thought  that  an  alloy  of 
these  two  substances  might  possess  intermediate  electrical  properties. 
We  have  accordingly  mixed  together  selenium  and  tellurium  in 
different  proportions,  and,  while  we  do  not  feel  warranted  at  the 
present  time  in  making  definite  statements  concerning  the  results, 
I  may  say  that  such  alloys  have  proved  to  be  sensitive  to  the  action 
of  light. 

It  occurred  to  Mr.  Tainter  before  my  return  to  Washington  last 
January,  that  the  very  great  molecular  disturbance  produced  in 
lamp-black  by  the  action  of  the  intermittent  sunlight  should  pro- 
duce a  corresponding  disturbance  in  an  electric  current  passed 
through  it,  in  which  case  lamp-black  could  be  employed  in  place  of 
selenium  in  an  electrical  receiver.  This  has  turned  out  to  be  the 
case,  and  the  importance  of  the  discovery  is  very  great,  especially 
when  we  consider  the  expense  of  such  rare  substances  as  selenium 
and  tellurium.. 

The  form  of  lamp-black  cell  we  have  found  most  effective  is 
shown  in  Fig.  8.  Silver  is  deposited  upon  a  plate  of  glass,  and  a 
zigzag  line  is  then  scratched  through  the  film,  as  shown,  dividing 
the  silver  surface  into  two  portions  insulated  from  one  another, 
having  the  form  of  two  combs  with  interlocking  teeth. 

Each  comb  is  attached  to  a  screw-cup,  so  that  the  cell  can  be 


*  Proc.  Roy.  Soc,  vol.  xxiv,  p.  163. 


PHILOSOPHICAL   SOCIETY    OF   WASHINGTON.  155 

placed  in  an  electrical  circuit  when  required.  The  surface  is  then 
smoked  until  a  good  film  of  lamp-black  is  obtained,  filling  the  inter- 
stices between  the  teeth  of  the  silver  combs.  When  the  lamp-black 
cell  is  connected  with  a  telephone  and  galvanic  battery,  and  ex- 
posed to  the  influence  of  an  intermittent  beam  of  sunlight,  a  loud 
musical  tone  is  produced  by  the  telephone.  This  result  seems  to  be 
due  rather  to  the  physical  condition  thai!  to  the  nature  of  the  con- 
ducting material  employed,  as  metals  in  a  spongy  condition  pro- 
duce similar  effects.  For  instance,  when  an  electrical  current  is 
passed  through  spongy  platinum,  while  it  is  exposed  to  intermittent 
sunlight,  a  distinct  musical  tone  is  produced  by  a  telephone  in  the 
same  circuit.  In  all  such  cases  the  effect  is  increased  by  the  use  of 
an  induction  coil ;  and  the  sensitive  cells  can  be  employed  for  the 
reproduction  of  an  articulate  speech  as  well  as  for  the  production 
of  musical  sounds. 

We  have  also  found  that  loud  sounds  are  produced  from  lamp- 
black by  passing  through  it  an  intermittent  electrical  current ;  and 
that  it  can  be  used  as  a  telephonic  receiver  for  the  reproduction  of 
articulate  speech  by  electrical  means. 

A  convenient  mode  of  arranging  a  lamp-black  cell  for  experi- 
mental purposes  is  shown  in  Fig.  9.  When  an  intermittent  current 
is  passed  through  the  lamp-black,  (A,)  or  when  an  intermittent 
beam  of  sunlight  falls  upon  it  through  the  glass  plate  B,  a  loud 
musical  tone  can  be  heard  by  applying  the  ear  to  the  hearing-tube 
C.  When  the  light  and  the  electrical  current  act  simultaneously, 
two  musical  tones  are  perceived,  which  produce  beats  when  nearly 
of  the  same  pitch.  By  proper  arrangements  a  complete  interference 
of  sound  can  undoubtedly  be  produced. 

Upon  the  Measurement  of  the  Sonorous  Effects  produced  by  Different 

Substances. 

We  have  observed  that  different  substances  produce  sounds  of 
very  different  intensities  under  similar  circumstances  of  experiment, 
and  it  has  appeared  to  us  that  very  valuable  information  might  be 
obtained  if  we  could  measure  the  audible  effects  produced.  For 
this  purpose  we  have  constructed  several  different  forms  of  appa- 
ratus for  studying  the  effects,  but  as  our  researches  are  not  yet  com- 
plete, I  shall  confine  myself  to  a  simple  description  of  some  of  the 
forms  of  apparatus  we  have  devised. 


V'ti>n  I.  ii-n)ii  >i'  iir:ii  i^  uvmi^ni  n  t  i'i<'M-  yf  itvaaa  of  l 
■!iB  ill*  u^m  li '■--■;-{:  111  J  ivun  :ii'  i'lr.i  linur  iHtinnia  TrciitLHT  i» 
in  <jiriaiii*!>  iiifr;vuA«  ii  i.  !:iii-:iuuijii  ii'ornfi,  Zl':ii!;i.  t'  vi  sui 
i':f:"i)tiii>  lilt  tii.)(Uii'.-«»  :*'it>i  :iit  iii-:ii  1:11111  u  T'lii-^i  70  liifi-jrsii: 
iiurmii'.'^    'tiiti    HiiniiCN    n'  *;iiuii    iiuhimi--    vn    •■:ai    autiuuia   aiHir 

> •.-■si 111! inc."  (•;■.)«!- 1 nwi IK  v.-n  lumii  !••  "lil*.  "imua:  iiuriiif  ny 
.u»>ni>:t  11  JjuviiiR  >i    um:':':uti   At'  tiMaui::)  ^"1)11  iw  iii:ni  ymir.  tr 

I'tin  1:  v'ltirii  ^iit  )nn:ii(  t<"uuu!:t:t  f  t  niiuiaiii!»  iw^uuii  ii^cl- 
'.hii^      .*-  ii'V  v'  Uiit  "SH.iH  inr;uiiit!t.  vll  mn^  'in  'suaminui  uAX' 

>a»i  iwi  w /'TH  .'i/Mi.  .'"SM  If  Z/'!w  O-  ici.iii.  ^tKKU  itKumni  Iimui-iaiii 
im:i  .'.']fv;ic  .riuimtisutus.. 


';!  ft^A/'.-.v  ;/j';;iJ,":/i  Tal-jti-^e  r^3>^.  a^i  h»  a:  m;^  -irvii^J  an 

Wiv  r-'.'iti,  fr'-ia  K^tfyj/^.     Tii% apj-araiu*  ha^siace  b«a  t:£f:rtict«d 
iih'l  I  tak»j  j/f-.at  jjI^**or<:  in  thowing  it  to  jou  to-day. 

'I.J    A   li^awi  'if  lii^h'.  i«  rf:«eived  bv  two  similar  Ifofcs,  {A  B, 
t'''i{-  '''1/  wtii':!)   Itriii;;^  th^  Visht  to  a  focus  oa  either  side  of  the 
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interrupting  disk  (C.)  The  two  substances,  whose  sonorous  powers 
are  to  be  compared,  are  placed  in  the  receiving  vessels  (D  E)  (so 
arranged  as  to  expose  equal  surfaces  to  the  action  of  the  beam) 
which  communicate  by  flexible  tubes  (P  G)  of  equal  length,  with 
the  common  hearing-tube  (H.)  The  receivers  (D  E)  are  placed 
upon  slides,  which  can  be  moved  along  the  graduated  supports  (I 
K.)  The  beams  of  light  passing  through  the  interrupting  disk  (C) 
are  alternately  cut  off  by  the  swinging  of  a  pendulum,  (L.)  Thus 
a  musical  tone  is  produced  alternately  from  the  substance  in  D  and 
from  that  in  E.  One  of  the  receivers  is  kept  at  a  constant  point 
upon  its  scale,  and  the  other  receiver  is  moved  towards  or  from  the 
focus  of  its  beam  until  the  ear  decides  that  the  sounds  produced 
from  D  and  E  are  of  equal  intensity.  The  relative  positions  of  the 
receivers  are  then  noted. 

(2.)  Another  method  of  investigation  is  based  upon  the  produc- 
tion of  an  interference  of  sound,  and  the  apparatus  employed  is 
shown  in  Fig.  11.  The  interrupter  consists  of  a  tuning-fork,  (A,) 
which  is  kept  in  continuous  vibration  by  means  of  an  electro- 
magnet, (B.) 

A  powerful  beam  of  light  is  brought  to  a  focus  between  the 
prongs  of  the  tuning-fork,  (A,)  and  the  passage  of  the  beam  is 
more  or  less  obstructed  by  the  vibration  of  the  opaque  screens  (C 
D)  carried  by  the  prongs  of  the  fork. 

As  the  tuning-fork  (A)  produces  a  sound  by  its  own  vibration,  it 
is  placed  at  a  sufficient  distance  away  to  be  inaudible  through  the 
air,  and  a  system  of  lenses  is  employed  for  the  purpose  of  bringing 
the  undulating  beam  of  light  to  the  receiving  lens  (E)  with  as  little 
loss  as  possible.  The  two  receivers  (P  Q)  are  attached  to  slides 
(H  I)  which  move  upon  opposite  sides  of  the  axis  of  the  beam,  and 
the  receivers  are  connected  by  flexible  tubes  of  unequal  length  (K 
L)  communicating  with  the  common  hearing-tube  (M.) 

The  length  of  the  tube  (K)  is  such  that  the  sonorous  vibrations 
from  the  receivers  (F  G)  reach  the  common  hearing-tube  (M)  in 
opposite  phases.  Under  these  circumstances  silence  is  produced 
when  the  vibrations  in  the  receivers  (P  G)  are  of  equal  intensity. 
When  the  intensities  are  unequal,  a  residual  effect  is  perceived.  In 
operating  the  instrument  the  position  of  the  receiver  (G)  remains 
constant,  and  the  receiver  (F;  is  moved  to  or  from  the  focus  of  the 
beam  until  complete  silence  is  produced.  The  relative  positions  of 
the  two  receivers  are  then  noted. 
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I  3. 1  Another  moite  is  as  t<)lli>w3 :  Tim  loudn^a  of  a  musical  tone 
produced  ))>'  th«  aittinn  of  light  is  cumparcd  with  ihe  luuilness  at'  a 
tone  ot"  similar  pitfli  prndacaJ  by  uiucuricat  means.  A  rheostat 
introiiiii-(?d  into  the  circuit  enables  tis  to  measiiro  the  amount  of 
ri^it'lun''!'  i-'X[uiivil  to  n-tider  the  electrical  ^ouud  etjual  in  intensity 
to  the  other. 

i4.)  [f  the  timitisr-furk  V  A.  in  Pig,  IL  ia  thrown  into  vib ration 
Itr  an  iiudtilatory  iniitead  of  an  iutermitteut  eiirrcnt  passed  through 
the  I'iei'tro-majiiict.  B.  it  ia  pmbiihle  liiat  a  muuieal  tone,  eleecri- 
callv  pmiliic(>il  ill  the  n^i-eiver '  F  -  by  the  aciiun  of  the  ^ame  current, 
wonlil  be  f.miid  eapaMe  of  e.tiiuijtiishinir  the  effeet  produced  in  the 
receiver  G  by  the  aetioii  of  the  audnlatury  beam  of  light,  in 
vrhieh  cai^e  it  should  be  possible  to  i>3tabli»h  an  acoustic  balance 
hetween  the  elfei;u  proilnciiil  bv  liirlit  anil  electricity  by  introducing 
sufii'.-ient  nf  i^itiiiici!  into  the  electric 


Upoii-  Ihn  N-iiitei 

In  my  paper  r.-ad 

and  in  fh<f  pr'.aeor.  p 

riith.T  ibiui  i-.-  .'i-i.'n 

di^i-riiiiitiat.;  th.'  etl 

nr.iiiiary  ll^'ht,  th.- 

f  thf  Raijn  fluU  Pndiice  Sunaroiis  EffneU  in 

ad  befi)re  the  Amerii^an  -Lisoeiation  last  August 
r.  paper  I  have  iisetl  the  word  ■*  light"  in  its  usual 
i-'ntilio  «;nap.  and  I  have  not  hitherto  attempteii  to 
idu-'ed  by  the  diffcn.'nr  constituents  of 
-  ih-rmal,  luminous,  ami  actinic  rays.  I  find, 
how'-vr^r.  that  the  adoption  of  the  word  '"  phoiophono"  by  Mr.  Taia- 
ter  and  myj.-lt'  ha,*  led  to  the  Lis3iimpd.)n  that  wc  belived  the  audible 
effwts  ili.-'coveriti  i>y  us  to  be  due  entirely  to  the  action  of  luminous 
ray.J".  The  meaning  we  have  uniformly  attaeheii  to  the  words 
"  photophone"  and  "  lisht"  will  be  obvious  from  the  following  pas- 
sagf',  fjuoti'il  from  my  Bijston  paper  r 

"  Althnii'.di  ctfl-nt.-  are  proiiuned  ad  above  shown  by  torms  of 
rttdiatit,  (■nfr;;y,  which  are  invisible,  we  have  named  the  apparatus 
for  thf  pr.,.]iiciion  and  reproduction  of  ^ouiid  in  this  way  the 
'  ph'itophnnf;'  lirritiw:  flit  or'Unan/  h^nin  of  H'jht  i^}nt<tia-i  the  rinn 
whirh  nrK  np'.r-ilii-f." 

To  avoid  in  future  any  misunderstanding  upon  this  jioiut  we  have 
deeided  to  iido[)t  the  t^trm  "  radinphoM."  proposed  by  Mr.  ilcrcadier, 
as  a  general  term  signifying  an  apparatus  for  the  pro<luciion  of 
nouiid  by  any  form  of  radiant  energy,  limiting  the  words  tkermo- 
jihon';  pliotnplionf.,  and  arfinnphone  to  apparatus  for  the  production 
of  wtund  by  thermal,  luminous,  or  actinic  rays  respectively. 
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M.  Mercadier,  in  the  course  of  his  researches  in  radiophony, 
passed  an  intermittent  beam  from  an  electric  lamp  through  a  prism, 
and  then  examined  the  audible  effects  produced  in  different  parts 
of  the  spectrum.     (Comptea  Rendus,  Dec.  6th,  1880.) 

We  have  repeated  this  experiment,  using  the  sun  as  our  source 
of  radiation,  and  have  obtained  results  somewhat  different  from 
those  noted  by  M.  Mercadier. 

(1.)  A  beam  of  sunlight  was  reflected  from  a  heliostat  (A,  Pig. 
12)  through  an  achromatic  lens,  (6,)  so  as  to  form  an  image  of  the 
sun  upon  the  slit  (C.) 

The  beam  then  passed  through  another  achromatic  lens  (D)  and 
through  a  bisulphide  of  carbon  prism,  (E,)  forming  a  spectrum  of 
great  intensity,  which,  when  focused  upon  a  screen,  was  found  to  be 
sufficiently  pure  to  show  the  principal  absorption  lines  of  the  solar 
spectrum. 

The  disk  interrupter  (F)  was  then  turned  with  sufficient  rapidity 
to  produce  from  five  to  six  hundred  interruptions  of  the  light  per 
second,  and  the  spectrum  was  explored  with  the  receiver,  (G,) 
which  was  so  arranged  that  the  lamp-black  surface  exposed  was 
limited  by  a  slit,  as  shown. 

Under  these  circumstances  sounds  were  obtained  in  every  part  of 
the  visible  specti'um,  excepting  the  extreme  half  of  the  violet,  as 
well  as  in  the  ultra-red.  A  continuous  increase  in  the  loudness  of 
the  sound  was  observed  upon  moving  the  receiver  (G)  gradually 
from  the  violet  into  the  ultra-red.  The  point  of  maximum  sound 
lay  very  far  out  in  the  ultra-red.  Beyond  this  point  the  sound 
began  to  increase,  and  then  stopped  so  suddenly  that  a  very  slight 
motion  of  the  receiver  (G)  made  all  the  difference  between  almost 
maximum  sound  and  complete  silence.'*' 

(2.)  The  lamp-blacked  wire  gauze  was  then  removed  and  the 
interior  of  the  receiver  (G)  was  filled  with  red  worsted.  Upon 
exploring  the  spectrum  as  before,  entirely  different  results  were  ob- 
tained. The  maximum  effect  was  produced  in  the  green  at  that 
part  where  the  red  worsted  appeared  to  be  black.  On  either  side 
of  this  point  the  sound  gradually  died  away,  becoming  inaudible  on 
the  one  side  in  the  middle  of  the  indigo,  and  on  the  other  at  a  short 
distance  outside  the  edge  of  the  red. 

•*  The  results  obtained  in  this  and  subsequent  experiments  are  shown  in  a  tab- 
nlated  form  in  Fig.  14. 


1*50  ^cLLiTTiy  '.F  ras 

■'•J.  Upon  ^nbftrisniincr  zr«irn  .iilk  :^'>r  r*^!  w-:.r?n.^ii.  the  limixs  of 
au<li:ii^n  apr-«*iireti  rri  op  na-:  mi-i-H'r  ::'  sh^r  bli^  aa-i  i  pi>in;  a  short 
dirtrap..>-  011'  In  ".h*r  il^r-i-ririi.     ^Lmini-izi  in  ^h*?  n*t:. 

4.  S'ir^r:  l:.ar'i -rub birr  *';a7irir*  T-^r-t  G':'V  oiaiUril  in  the  receiver 
"G.  Th-^  llmii-*  ■■•:'  aji'iibi'i-v  a::-oear*?ii  :o  be  oq  the  one  han«l  the 
jiirj.-^-'.'-rj  .-.:'  -.b^  i'?-ev:n  aa  i  blie,  an.i  .:-s  :[ie  -.'cher  she  0  a  aide  edje 
0 f  :h -^  r^riL  ifax ! r:: ; i ni  1  r:  :he  7 r II  .■  t .  ^Ir.  T ain ner  tho a^h c  he 
rr.-ilii  h:=^ar  a  ii:.?:le  ^av  ia".o  uhe  Ml!:ra-r»^il.  an-1  to  his  ear  the  max- 
inr.iim  was  ab-.-ii:  :b'^  jiino::-«n  or  the  r'rii  aa-i  orange. 

"0.  A  test-cube  ':ii-.n:aLaInz  the  7ap*">r  <;-:  ^ulphurio  ether  was  then 
aubsTituteii  fvr  the  reoeivirr  G.  Commen-jias  at  the  violent  end 
the  test- tube  ^i-»  ^raili^aHv  mo  veil  down  the  5T3eotruiii  and  oat  into 
the  ii!tra-re«;I  without  auiJlble  ecriot.  bijt  when  a  certain  point  far  out 
in  the  ultra-red  wa.-?  reaohed.  adi=:Iiiot  musioai  tone  suddenly  made 
\lA  afrpearanoe.  which  dLsapc-eareii  a-?  -suddeniv  -m  moving  the  test- 
tube  a  verv  little  tiirther  ''.-n. 

'6.  Up'/a  exploring  the  =peotram  with  a  test-tube  containing 
the  vap«jr  of  iodine,  the  limiLs  of  audibilitj  appeareil  to  be  the  mid- 
dle of  the  retl  and  the  junction  of  the  blue  and  indigo.  Maximum 
in  the  green. 

'1.,  A  test-tube  containing  peroxide  of  nitrogen  was  substituted  for 
that  oontai/jing  iodine.  Distinct  "s^iunds  were  obcained  in  all  parts 
of  the  visible  spectrum,  but  no  s*3und«  were  observed  in  the  ultra-red. 
The  maximum  effect  s*?emed  to  me  to  be  in  the  blue.  The  s<?und3 
were  well  marked  in  all  parts  '»f  the  violet,  and  I  even  fancied  that 
the  audible  effect  extender]  a  little  wav  into  the  ultra-violet,  but  of 
tbi.-5i  I  cannot  be  certain.  Upon  examining  the  abs*orption  spectrum 
of  peroxide  of  nitrogen  it  was  at  once  observed  that  the  maximum 
H.ound  wa«  produced  in  that  part  of  the  spectrum  where  the  great- 
est number  of  nbsorption  lines  made  their  appearance. 

[h.^  Th»;  spectrum  was  now  explored  by  a  selenium  cell,  and  the 
audible  effect?  were  observed  hv  means  of  a  telephone  in  the  same 
galvanic  circuit  with  the  cell.  The  maximum  effect  was  produc«?d 
in  the  red  alyjut  its  junction  with  the  orange.  The  audible  effect 
extended  a  little  way  into  the  ultra-re*]  on  the  one  hand  and  up  :is 
high  art  the  middle  of  the  violet  on  the  other. 

Although  the  experiments  so  far  made  can  only  be  considered 
JIM  preliminary  to  others  of  a  more  refined  nature,  I  think  we  are 
warranted  in  concluding  that  the  nature  of  the  raus  that  pr'yduce  son- 
f/rouu  effects  in  different  anhitances  depends  upon  the  nature  of  the 
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mbstaneea  that  are  exposed  to  the  beanie  and  dutt  the  sounds  are  in 
every  case  due  to  those  rays  of  the  spectrum  that  are  absorbed  by  the 
body. 

The  Spectrophone, 

Our  experiments  upon  the  range  of  audibility  of  different  sub- 
stances in  the  spectrum  have  led  us  to  the  construction  of  a  new 
instrument  for  use  in  spectrum  analysis.  The  eye-piece  of  a  spec- 
troscope is  removed,  and  sensitive  substances  are  placed  in  the 
focal  point  of  the  instrument  behind  an  opaque  diaphragm  con- 
taining a  slit.  These  substances  are  put  in  communication  with 
the  ear  by  means  of  a  hearing-tube,  and  thus  the  instrument  is 
converted  into  a  veritable  "spectrophone,"  like  that  shown  in 
Fig.  13. 

Suppose  we  smoke  the  interior  of  our  spectrophone  receiver,  and 
fill  the  cavity  with  peroxide  of  nitrogen  gas.  We  have  then  a 
combination  that  gives  us  good  sounds  in  all  parts  of  the  spectrum, 
(visible  and  invisible,)  except  the  ultra-violet.  Now,  pass  a  rapidly- 
interrupted  beam  of  light  through  some  substance  whose  absorption 
spectrum  is  to  be  investigated,  and  bands  of  sound  and  silence  are 
observed  upon  exploring  the  spectrum,  the  silent  positions  corres- 
ponding to  the  absorption  bauds.  Of  course,  the  ear  cannot  for 
one  moment  compete  with  the  eye  in  the  examination  of  the  visible 
part  of  the  spectrum  ;  but  in  the  invisible  part  beyond  the  red, 
where  the  eye  is  useless,  the  ear  is  invaluable.  In  working  in  this 
region  of  the  spectrum,  lamp-black  alone  may  be  used  in  the  spec- 
trophonic  receiver.  Indeed,  the  sounds  produced  by  this  substance 
in  the  ultra-red  are  so  well  marked  as  to  constitute  our  instrument 
a  most  reliable  and  convenient  substitute  for  the  thermo-pile.  A 
few  experiments  that  have  been  made  may  be  interesting. 

(1.)  The  interrupted  beam  was  filtered  through  a  saturated 
solution  of  alum. 

Result :  The  range  of  audibility  in  the  ultra-red  was  slightly 
reduced  by  the  absorption  of  a  narrow  band  of  the  rays  of  lowest 
refrangibility.  The  sounds  in  the  visible  part  of  the  spectrum 
seemed  to  be  unaffected. 

(2.)  A  thin  sheet  of  hard  rubber  was  interposed  in  the  path  of 
the  beam. 

Result :  Well-marked  sounds  in  every  part  of  the  ultra-red.    No 
11 
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aoumls  In  the  visible  part  ot*  the  jpeotrum,  excepting  the  extreme 
half  of  the  red. 

These  experiments  reveal  the  cause  of  the  cariooa  taot  alluded  to 
in  my  paper  read  before  the  Ameri<:an  Association  last  August — 
thai  .Viunda  ^ere  heard  from  selenium  when  the  beam  was  tilnered 
through  both  hard  rubber  and  alum  at  the  same  time.  ;  See  table 
of  resulDs  in  Fiar.  14. 

'3.;  A  solution  «jf  ammonia-sulphate  of  copper  was  tried. 

Result:  When  placed  in  the  path  of  the  beam  the  spectrum 
disappeared,  with  the  exception  of  the  blue  and  violet  en«i.  To 
the  eye  the  spectrum  was  thus  re<luoe<l  to  a  single  bn>ad  band  of 
blue-violet  light.  To  the  ear,  however,  the  spectrum  revealed  itself 
as  two  bands  of  sound  with  a  broad  space  of  silence  between.  The 
invisible  rays  transmitted  constituted  a  narrow  band  just  outside  the 
red. 

I  think  I  have  said  enough  to  convince  you  of  the  value  of  this 
new  method  of  examination,  but  I  do  not  wish  vou  to  understand 
that  we  look  upon  our  results  as  by  any  means  complete.  It  is 
often  more  interest iug  to  observe  the  first  totterings  of  a  child  than 
to  watch  the  firm  tread  of  a  full-grown  man,  and  I  feel  that  our 
first  footsteps  in  this  new  field  of  science  may  have  more  of  interest 
to  vou  than  the  fuller  results  of  mature  research.  This  must  be  mv 
excuse  for  having  dwelt  so  long  upon  the  details  of  incomplete 
experiments. 

I  recognize  the  fact  that  the  spectro phone  must  ever  remain  a 
mere  adjunct  to  the  spectroscope,  but  I  anticipate  that  it  has  a  wide 
and  independent  field  of  usefulness  in  the  investigation  of  absorption 
spectra  in  the  ultra-red. 

Mr.  W3r.  B.  Tayf^or  inquired  whether  the  sounds  obtained  from 
the  two  abaorpion  bands  of  the  ammonia-sulphate  of  copper  were 
octaves  of  each  other.  Mr.  Bell  replied  that  this  matter  had  not 
as  yet  been  investigated. 

Prof.  William  B.  Rogers,  President  of  the  National  Academy 
of  Sciencfrfj,  being  present  as  an  invited  guest,  paid  a  high  tribute 
to  Mr.  Bell  upon  the  very  great  interest  and  high  scientific  value  of 
the  discovery  just  announced. 

The  next  communication  was  by  Mr.  G.  Brown  Goode  on  the 

SWORD-FISH   AXD  ITS  ALLIG9. 
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This  paper  will  be  found  published  in  full  in  the  Annual  Report 
of  the  United  States  Fish  Commission  for  the  year  1880. 

At  the  conclusion  of  Mr.  GkK>DE'8  paper  the  Society  adjourned. 


199th  Meeting.  April  30,  1881. 

The  President  in  the  chair. 
Forty-eight  members  present. 

The  recorder  of  the  minutes  of  the  last  meeting  being  absent 
their  consideration  was  postponed. 

Mr.  W.  H.  Dall  made  a  communication  on 

BECENT   DISCOVERIES  IN  ALASKA   NORTH  OF  BEHRING    STRAIT, 

in  which  he  alluded  to  the  investigations  carried  on  by  the  IT.  S. 
R.  S.  Corwin,  Capt.  Hooper,  during  the  summer  of  1880,  including 
meteorology,  sea  temperatures  and  currents,  as  well  as  the  investi- 
gation of  the  coal  mines  near  Cape  Lisburne.  He  described  some 
observations  made  by  the  TJ.  S.  Coast  Survey  party  under  his  charge 
in  the  same  region  and  season,  on  board  the  U.  S.  S.  Yukon.  The  mi- 
gration of  the  Asiatic  Eskimo ;  the  sources  of  the  warm  waters  of  the 
eastern  half  of  Behring  Strait  in  Kotzebue  and  Norton  Sound 
waters,  moved  by  the  tidal  and  river  flow ;  the  existence  of  a  sup- 
posed new  species  of  sheep  allied  to  the  Rocky  Mountain  bighorn 
(Ouis  montana)  in  the  east  Siberian  peninsula,  and  the  character  of 
Arctic  vegetations  were  spoken  of.  Reasons  for  doubting  the  truth 
of  the  account  of  an  alleged  landing  on  Wrangell  Land,  in  1866, 
described  in  the  Bremen  Geographical  Society's  publication  by  a 
Capt.  Dallmann  were  brought  forward,  and  it  was  pointed  out  that 
the  existence  of  Plover  Island,  of  Siberian  musk-oxen,  and  of  cer- 
tain conditions  of  the  ice  alleged  by  Dallmann,  were  in  conflict 
with  all  that  is  definitely  known  by  scientific  men  of  those  matters. 

Remarks  upon  this  paper  were  made  by  Messrs.  Antisell, 
White,  Parquhar,  Harkness,  Alvord,  Mason,  Hazen,  Well- 
ing, Abbe,  Bessels,  and  Gill. 

Mr.  J.  S.  Billings  commenced  a  paper  on  Mortality  Statistics 
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of  the  Tenth  Ceasne,  but  at  the  usual  hour  of  adjonmment  it  was 
interrupted,  to  be  resumed  at  the  foUowiog  meeting. 

The  Society  then  adjourned. 

200th  MBBTrao.  May  14,  1881. 

The  President  ia  the  Chair. 
Thirty-six  members  present. 
The  minutes  of  the  last  two  meetings  were  read  and  adopted. 

The  first  communication  of  the  evening  was  the  continuatioD  by 
Mr.  J.  S.  Billings  of  his  remarks  upon 

MORTALFTT   STATISTICS  OF  THE  TENTH  CEWaUB. 
[Abstract.] 

Mr.  J.  S.  BiLi.iNos  described  the  methods  used  in  the  Tenth 
Census  to  secure  completeness  and  accuracy  in  the  returns  of  mor- 
tality. The  Superintendent  of  the  Census  sought  to  secure  the  aid 
of  the  physicians  of  the  country,  aud  for  this  purpose  sent  to  each 
a  small  blank  book,  each  leaf  of  which  was  arranged  to  record  the 
facts  connected  with  a  single  death.  70,306  such  books  were  issued, 
and  24,057  returned  at  the  end  of  the  census  year.  The  data  from 
these  books  were  compiled  by  causes  of  death,  age,  and  aes,  and 
the  slips  were  then  used  to  complete  the  enumerator's  schedules. 
The  total  number  of  deaths  reported  from  all  sources  for  the  census 
year  will  be  a  little  over  800,000,  or  about  IG  per  1,000  of  living 
population,  being  an  improvement  in  completeness  over  previous 
censuses.  The  results  of  the  attempt  to  record  the  number  sick  on 
the  day  of  the  census  are  not  very  satisfactory,  and  it  is  feared  they 
will  be  too  incomplete  to  be  used.  Taking  the  schedules  for  the 
State  of  Rhode  Island,  which  are  believed  to  be  the  most  complete, 
it  is  found  that  the  number  reported  sick  on  the  30th  of  June  was 
11.18  per  1,000  of  the  whole  population. 

It  is  usual  to  estimate  two  years  of  sickness  to  each  death,  which 
would  make  the  number  constantly  sick  range  from  30  to  40  per 
1,000.    In  the  army  for  five  years  the  proportion  was  43  per  1,000. 

It  seems  probable  that,  while  the  proportion  of  sick  shown  by 
the  Rhode  Island  count  is  too  low,  it  is  more  nearly  correct  than 
any  other  data  which  we  possess. 
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Mr.  Billings  cootiDued  his  remarks  upoD  the  Methods  of  the 
TeDth  Census,  and  described  the  methods  of  compiling  the  mortality 
statistics  and  the  forms  of  tables  to  be  used.  The  importance  of 
these  forms  is  greater  than  usual  since  they  will  probably  serve  to  a 
certain  extent  as  models  for  the  State  Censuses  of  1885.  The  want 
of  uniformity  in  tables  of  mortality  was  shown  by  a  chart  in  which 
the  various  forms  were  compared.  The  various  items  given  in  a 
return  of  death,  viz.,  sex,  age,  color,  civil  condition,  nativity,  par- 
entage, occupation,  month  of  death,  locality  and  cause  of  death, 
were  commented  on,  and  it  was  shown  that  to  present  all  these  facts 
in  their  various  relations,  would  require  several  hundred  quarto 
volumes.  A  selection,  therefore,  becomes  necessary.  The  relative 
value  of  giving  the  causes  of  death  in  detail  is  very  much  less  in 
tables  to  be  prepared  from  the  enumerator's  schedules  than  in  those 
prepared  from  the  returns  of  a  system  of  registration  where  the 
cause  of  death  in  each  case  has  been  certified  to  by  a  physician. 

The  importance  of  a  proper  tabulation  by  locality  is  very  great 
and  a  certain  amount  of  data  should  be  given  by  counties.  A  form 
of  mortality  return  by  counties  was  shown  and  explained.  The 
distinction  between  nativity  and  race  or  parentage  was  explained, 
and  great  importance  attached  to  the  giving  the  parentage  as  fully 
as  possible  in  the  present  census. 

The  modes  of  compiling  by  schedule  sheets,  by  cards,  and  by 
tallying  machines  were  then  explained.  The  subject  of  life  tables 
for  the  United  States  was  briefly  discussed — the  ground  being  taken 
that  such  a  table  for  the  whole  country  would  have  little  or  no 
practical  value,  and  that  life  tables  by  States  would  be  much  more 
desirable  and  important. 

Remarks  were  made  on  this  paper  by  Messrs.  Mason,  Antisell, 
Toner,  and  Harkness. 

The  communication  was  followed  by  one  from  Mr.  S.  C.  Busey, 
on  the 

RELATION  OP  METEOROLOGICAL  CONDITIONS  TO  THE  SUMMER 

DIARRHCEAL    DISEASES. 

[Abstract     The  paper  will  be  found  in  Vol.  32,  Transactions  American  Medical 

Association.  ] 

An  analysis  of  the  mortality  statistics  of  these  diseases  leads  to 
the  following  conclusions : 


fit  v--i  c--.!'^  li^-i  '::'  stu  Gulf  ^u^a  la-i  eam  lif  di4  E.Mzkr  M')mt- 


Two  aiiiiy-icai  prop-jeitioM  ir;  r^^piszidi 

I.  Ti-we  'iL«4*»  'VKar  in  zr^c^s.  wEien  the  L-a,des  rvptily  mrf- 
tip[T  riirlcj  i';':<:&ieiv;  dava  ■'>r  :l  -w^ek  :r  Kyrmijht,  tlbli-;w-s£  br  an 
inMmi  ■iir'ii  "hioh  few  or  ci  •vaxs  :*x<ir. 

piira'.iiri  a'^riaj  iLiy  and  aijii:,  wtii.:a.  scrsiii.  at  shoner  or  loogsr 
ia;ervaia  ■iurinj  ;ii>i  sanini^r  m-itsLj,  oT-er  ca*  ti'.'rTh#m  L'liinane 
belt  '"jf  thU  'loacirT.  iiKin^  trotn  shr*  ^  :'.'ir;eea.  'ia^s,  acd  varr- 
LQg  is  iaC'^rOiitT  at  liiSi^reiic  dm-^  aad  in  difcPia:  y-ian, 

Tt*  tiRt  if  th'iie  pPDpT'iiitioiLi  caQLo:  be  «!ibLiiiie>l,  b«caiti«  uf 
tfa-%  ait^.av.  'li  *:aiiftical  d^ta  Kladc^  ^i  '^-i  b^^aiDg  of  rhe 
initial  jvinptomj  of  tbe  dif«u«s:  th^  $e_x[id  i^  pr'^vea  bv  da;a  jop- 
p!i*d  by  tb*  signal  5<rvi«  Bureau.  A  cumparisoa  '>i  th*?*  dst& 
with  the  EL'jrtaliir  itatisiics  ibows  : 

1.  That  cb«  moDth  of  July  ii  the  hottest  aad  fickJLisi  moath  of 
tb^  yn&r,  m<j6t  ooducive  to  bow<eI  alF^-ti'.'cu.  and  most  tacal  to 
childrea  und^ic  fivic  years  of  agij, 

2.  The  epidemics  of  bowel  affettioaa  of  children,  incident  to  the 
vammer  tf^fia.  have  their  beginninz  ceaHy  fimiiltaoeously  ntib 
the  fir-t  exacerLaCioQ  of  heat,  whi'.h  oiualiy  oocurs  ia  the  lat(er 
half  of  June  ;  &od  the  maximum  daily  mortalities  more  frequently 
cyjrnsp'/Dd  with  the  maximum  temperatures,  which  occur  io  periods 
of  three  or  more  day«,  at  longer  or  Sorter  iniervaU  during  the 
■nmmer  moDihs. 

3.  With  the  ostisl  lowering  of  temperature  and  absence  of  vs^ 
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cessive  heat  periods,  which  occur  after  the  middle  of  August,  the 
daily  mortality  declines. 

4.  The  detrimeutal  influence  of  summer  temperature  is  intensified 
by  sudden  and  acute  elevation's  and  falls. 

5.  Children  under  one  year  of  age  are  most  numerously  and 
seriously  afiected. 

Heat  exhibits  its  deleterious  influence  in  another  and  very  impor- 
tant relation.  It  is  one  of  the  many  conditions  which,  in  conjunc- 
tion, make  up  a  season.  A  comparison  of  the  statistics  of  the 
weekly  mortality  from  diarrhceal  diseases  in  the  principal  cities  of 
the  country  grouped  according  to  latitude,  will  exhibit  the  gradual 
increase  of  these  diseases  with  the  gradual  advance  of  the  summer 
solstice  northward  until  it  reaches  its  maximum  during  the  period 
when  all  the  elements  which  complete  the  season  of  summer  are  in 
their  fullest  activity;  also  a  gradual  decline  with  the  return  of 
the  winter  season. 

The  total  movement  of  the  wind  is,  perhaps,  a  more  important 
influence  than  is  generally  believed.  A  comparison  of  the  mortality 
data  with  the  records  of  the  monthly  measurement  of  the  wind, 
supplied  by  the  Signal  Service  Bureau  for  the  years  1876,  1876, 
1877,  1878,  1879,  and  1880,  shows : 

1.  July  is  the  month  of  greatest  mortality  and  least  movement 
of  the  wind. 

2.  The  nearer  the  monthly  movements  of  the  wind  approach  uni- 
formity, the  less  the  mortality  for  summer  diarrhoeas. 

3.  Equality  of  climate  corresponds  with  uniformity  of  and  mod- 
erate or  small  movements  of  wind,  and  small  mortalities. 

4.  Wide  ranges  of  temperature  correspond  with  large  movements 
of  wind  and  high  mortalities  from  diarrhoeal  diseases. 

5.  Weekly  mortalities  from  diarrhoeal  disease  increase  correspond- 
ingly with  advance  of  the  summer  solstice  northward,  increasing 
and  greater  range  of  temperature,  and  larger  and  more  fluctuating 
movements  of  wind. 

Relative  saturation  of  the  air  bears  no  constant  relation  to  mor- 
talities. Moisture  in  relative  excess  to  the  heat  of  an  impure  and 
stagnant  atmosphere  is  the  condition  which  supplies  the  most  satis- 
factory explanation  of  its  detrimental  influence. 
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R^iuirks  w=rc  TiiaJe  iiji-jD  ibis  paper  bv  Messrs.  HARKSEas, 
A:  :iic  ivut'.uikii  of  ihi?  dUcussion  the  Society  adjourned. 

L'Oi-,T  Mlltinu;.  May  28, 1881. 

The  President  in  the  Chair. 
Tijiny-lour  lutuibiTe  prewnt. 

Tiiv  uiiiiuiis  of  ihc  lai>t  meeting  were  read  and  adopted. 
Tlic  tirst  cumiLUuioiiii'jQ  was  by  }[r.  D.  P.  Todd  oq 


In  ihv  volume  of  ob^n'ations  of  the  transit  of  Venus  recently 
is-u-.J.tlji-  phot'.>;:rapb3  are  presented  in  very  nearly  the  form  of 
iijua:ioii!i  of  '.vudiiioiii  involving  the  correoTJons  of  the  relative 
rijln  a-'.-iUi-ijii  aud  declination  of  the  sun  and  Venus,  and  the  cor- 
r-.vti'in  t'f  the  adopi;-d  value  of  the  solar  parallax.  The  total 
niiuilK'r  of  pbot'-;.'raphs  is  L'15,  of  which  84  were  obiained  at  siati-tus 
in  ibc-  rionheru  benii>phcre,  and  129  in  the  pouthera. 

Kvtrv  photograph  give^  one  equatiou  of  condition  in  distance,  e, 
...I*  iht;  Ibrm 

o  =  fl''A-f-  *iJD  +  fdu  — (o.  —  C,  ■ 
The  normal  c-rjuationi^  in  e  are — 

-f  23-99  il  A -1-  34.71'iV—  2S.72Ju—  S-.l7=o 
■}-  24.71  ilA  -:.  1S4.6S  I'D—  3. 16  iTu  — 419.51  =0 
—  2S.72  d.V—      3.i6d  D  -  4S4.51  t^w  -i-    21.73  =  0 

Their  Eolulion  gives — 

iiA  =  — i."iSi    ti:o."203 

aD=  -j-   2.  "225      i;;0."070 

Jf  =  J-  o."o397  —  0."O4iS 
Every  ph<tto<rrapb  give?,  likewise,  one  equalion  of  condition  in 
posit iuii-iiugic,  }•,  of  the  form 

o^o'JA  -i-  I'.'JD  +  f'du  — (o'.  —  C.) 
The  normal  equatinuH  in  /<  arc — 
+  8682117      .lA  —  1404261      ^D  — 13S999.20.iu—  142109.4  =  0 

—  I4a4;6i       il,\  4-  i5;ij7o       iID  —    25093.11  Ju  +    10442.1  =  o 

—  1 38999.^0  J  A  .(-     25093.11110+     732''..7C  .1  a,  -      :65i.6  =  o 
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Their  solution  gives — 

<JA  =  + 1/^109   d=  0/^109 
<y  D  =  +  0/^637   ±  0/^224 

d  W  =  -f  Oy''0252  ±  0/^0595 

Combining  these  values  of  ^  A,  ^  D,  and  ^  ai  in  accordance  with 
their  probable  errors,  we  have,  finally, 

<y  A  =  -|-  0/^075  =b  0/^006 

<JD  =  -f  2/^083  ±  0/^067 

<y  w  =  -l-  oy''o35  ±:  0/^034 

The  assumed  value  of  at  being  8."848,  we  have,  therefore,  for  the 
mean  equatorial  horizontal  parallax  of  the  sun, 

8/^883  dr  0/^034, 

corresponding  to  a  distance  between  the  centres  of  the  sun  and 
earth,  equal  to  92,023,000  miles. 

(This  paper  appears  in  part  in  The  American  Journal  of  Science 
for  June,  1881.) 

Mr.  Harkness  remarked  that  the  Americans  who  were  engaged 
in  the  last  transit  observations  may  fairly  congratulate  themselves 
upon  the  results  obtained  from  the  photographs,  as  he  had  no  doubt 
that  they  were  more  satisfactory  and  consistent  than  the  photo- 
graphic results  obtained  by  any  other  nation.  There  may  be  said 
to  be  two  distinct  methods  of  obtaining  photographs  involving 
instruments  differing  widely  from  the  other.  The  English  method 
employed  a  telescope  of  four  or  five  inches  aperture  producing  an 
image  of  the  sun  about  three-fourths  of  an  inch  in  diameter.  It  is ' 
necessary  to  enlarge  this  image  to  a  diameter  of  about  four  inches, 
and  therefore  they  used  in  connection  with  it  a  Dallmeyer  rapid  rec- 
tilinear lens,  enlarging  it  by  that  amount.  It  is  obvious  that  this  en- 
largement by  the  use  of  such  a  lens  must  be  accompanied  by  an 
amount  of  distortion  of  the  image,  which,  unless  it  can  be  accurately 
determined  and  eliminated,  must  introduce  a  serious  error  in  the 
measurements  of  the  negatives,  and  in  the  results  derived  from  them. 
This  distortion  varies  in  the  direction  of  radii  from  the  optical  center 
of  the  image,  and  is  equal  in  circles  about  that  center.  Thus  far  the 
amount  of  this  distortion  has  not  been  determined.  The  other 
method,  employed  by  the  Americans,  involved  the  use  of  a  lens  with 
forty  feet  focal  distance  giving  directly  the  required  size  of  image, 
and  involving  no  appreciable  distortion  inherently  due  to  the  con- 
struction of  the  apparatus,  and  thus  avoided  the  causes  of  error 


IiV  lirLLETIK    Cr    THE 

,'■-»;  i«y:T.i>i)-L    Ti.i  f^-caii  j'jngth  required  to  i*  droermined  wiii 
irriA.;  ih^.k-'ut^-'j.  i^'i  ;Lii  wui  readiiT  eS'^.'Asi. 

A:.i-;b^j  i.~-.-^:v  am^  irvm  iLi  ikti  iLa.!  the  diimeifcr  of  lie 
lii-.-^'Zrhii.'.-:-  y'- ;■; -n  ■.■ii  iLt  Dtgaiivr  war  iifclile  t:>  Tajiiai^n,  iriii 
i  Ta.'TJi.g  It^.^^  if  trp'jsuj*:  ibud  iLf  diiiiritii«T  of  iLe  image  of 
Vai:»-  ii  JiiiVU  X'.-  ail  juvei^fc  variaiioii  /.-f  il*'  sanit  kind.  If  the 
■i'iiiiLLy:  'w.wwE  li*  tiwrior  l^undarii*  t<f  lie  s^un  and  planti 
wirs  irisfcisui*-!  ibi:  tJT'.T  w.-uld  bt  IJalOe  Ki  vjiiai*  lie  rcs-ujt  and, 
iisivt.  ;i  vrsff  ut^wssarr  to  fii'j  the  cenieri  of  lie  iw;.  i  ma  get,  aad 
Cifefci-Ji*  lie  dU*-aiir.**  ieiwwn  ibfse  central  point;-  Mr.  Harkneffi 
iis^TiMi  lie  laeiiod  bv  wik-b  liis  was  sausfactoiiir  awompli^tid. 

litre  werealKiUi  iwenij  plai*s  -wiic-i  pave  anomaJons  nsulis. 
It  wei±  'viviciu;  after  Trial,  liai  lie  diStuliT  wa±  iri:i  lie  platen  ihein- 
■elvris  ai:d  not  due  to  the  ob^rrer?.  dnc*  from  anj  one  plate  a 
aaai.'jfcj  of  oteerver^  obiainta  corrtsp-^indiiig  recalls, 

Mr,  IiAbK!C£S.=  ibec  Sfx.'le  of  the  Taricms  meihcds  employed  to 
av.-rfuiiuiieyjij  e  jiara]]ax  ;  ]*t.  by  raeasarinz  tie  relocitr  of  light, 
abd  the  unih  requir-;'!  for  ligti  lo  iraTsrse  tnown  chord?  of  ihe 
esnh's  orbii;  IM,  br  la'^a^aring  tie  aberraiioa  of  lifht;  5d,  hy 
ta'A-inriDg  ibe  [larallax  of  lie  plsoet  Mar? :  and  4*J].  bv  the  anal- 
ysis of  ih*  moiioDs  of  the  moon ;  all  of  whiob  gsTe  Ksulif  is  very 
cloM  agreiemtot. 

tion  was  bv  5Ir,  G.  K.  Gn.BZRT  on 


THE  OBl'JIN  OF   THE  TOPOGRAPHICAL  FEATCEES  OF  LAKE  SBOBE?. 

This  communication  was  reserred  by  tie  author. 
After  remarks  by  Mr.  A>TISELL,  the  Society  adjoamed. 


202d  Meetisg.  Jr>-E  11.  ISSl. 

The  President  in  cbe  Chair. 

Fifiy-eeven  members  and  Tisitore  pr«ent. 

The  minutes  of  the  laat  meetiog  were  reail  and  adopted. 

The  Chair  announced  to  the  Society  that  the  General  Commiiiee 
bod  resolved  thai  at  the  conclusion  of  the  present  meeting  the  So- 
ciety vonld  stand  adjourned  until  the  second  Saturday  in  Octolier. 

The  first  communication  of  the  evening  was  by  ilr.  J.  J.  Wooo- 
WAitu,  the  Presideiil  of  the  Society,  entitled 
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A  BIOGRAPHICAL  SKETCH   OF  THE  LATE   DR.   OTIS. 

George  Alexander  Otis,  Surgeon  and  Brevet  Lieutenant- 
Colonel,  United  States  Army,  Curator  of  the  Army  Medical 
Museum,  and  Editor  of  the  Surgical  volumes  of  the  Medical  and 
Surgical  History  of  the  War  of  the  Rebellion,  died  at  Washington, 
D.  C,  February  23, 1881,  at  the  comparatively  early  age  of  fifty 
years. 

Surgeon  Otis  was  descended  from  a  cultivated  New  England 
family.  His  great  grandfather,  Ephraim  Otis,  was  a  physician  who 
practiced  at  Scituate,  Massachusetts.  His  grandfather,  George 
Alexander  Otis,  was  a  well-known  citizen  of  Boston,  Massachusetts, 
whose  early  years  were  occupied  by  commercial  pursuits.  Mr.  Otis 
was  a  man  of  education  and  literary  tastes,  who,  so  soon  as  his  cir- 
cumstances permitted,  retired  from  business,  and  devoted  himself 
entirely  to  books.  He  is  remembered  especially  on  account  of  his 
translation  of  Botta's  History  of  the  War  of  the  Independence  of 
the  United  States  of  America,  published  in  1820,  an  undertaking 
in  which  he  was  encouraged  by  James  Madison  and  John  Quincy 
Adams,  and  which  he  accomplished  so  well  that  the  book  ran 
through  twelve  editions.  He  died  at  an  advanced  age  in  June, 
1863. 

The  father  of  Surgeon  Otis,  also  George  Alexander  Otis,  was 
born  in  1804.  He  attended  the  preparatory  course  at  the  Boston 
Latin  School,  studied  and  graduated  at  Harvard  College,  after 
which  he  devoted  himself,  with  much  promise,  to  the  profession  of 
law.  Mr.  Otis  was  married  February  9,  1830,  to  Anna  Maria  Hick- 
man, of  Newton,  Massachusetts,  daughter  of  Harris  Hickman,  a 
lawyer,  born  at  Front  Royal,  Virginia,  who  had  enjoyed  an  excel- 
lent professional  reputation  in  early  life  in  the  Shenandoah  Valley, 
and  subsequently  at  Detroit,  in  the  then  Territory  of  Michigan. 
Of  this  marriage  the  subject  of  our  biographical  sketch  was  the 
only  issue,  Mr.  Otis  dying  of  consumption,  June  18,  1831. 

Oeorge  Alexander  Otis  was  born  in  Boston,  Massachusetts,  No- 
vember 12,  1830.  Left  an  infant  to  the  tender  care  of  his  widowed 
mother,  his  early  years  were  nurtured  by  a  devoted  love,  which 
accompanied  him  through  youth  and  manhood,  smoothed  the  pillow 
of  his  last  illness,  and  followed  him  to  the  grave. 

When  old  enough  to  go  to  school,  George  was  sent  at  first  to  the 
Boston  Latin  School,  and  afterwards  to  the  Fairfax  Institute,  at 
Alexandria,  Virginia,  where  he  was  prepared  for  college.     In  1846 
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he  entered  Princeton  College  as  a  student  of  the  sophomore  class, 
and  graduated  with  the  degree  of  A.  B.,  iu  1849.  Princeton  con- 
ferred upon  him  the  degree  of  Master  of  Arts  in  1852. 

At  Princeton.  Otis  appeared  as  a  slender,  rather  delicate  youth, 
of  highly  nervous  organization,  whose  literary  tastes  were  not 
satisfied  with  the  comparatively  narrow  curriculum  of  his  Alma 
Mater.  Always  standing  well  in  his  college  classes,  that  he  did  not 
take  a  still  higher  place  was  not  due  to  lack  of  ability  or  of  studious 
habits,  but  rather  to  his  love  of  general  litemture,  and  the  large  pro- 
portion of  his  time  expended  in  its  cultivation.  He  had  already 
acquired  a  fondness  for  French  literature,  which  he  never  afterwards 
lost,  and  a  taste  for  verse  s«)  far  cultivated  that  when  he  came  to 
graduate  the  Faculty  assigned  to  him  the  task  of  preparing  the 
commencement-^Jay  poem.  Retiring  and  reserved  in  his  manners, 
often  silent  and  abstracted,  the  few  who  were  admitted  to  his  intimacy 
found  his  nature  gentle  and  sympathetic,  and  several  of  the  friend- 
ships he  then  formed  lasted  throughout  his  life. 

By  this  time  Otis  had  selected  medicine  as  his  profession.  After 
leaving  Princeton  he  went  to  Richmond,  Virgiuia,  where  his  mother 
was  then  residing,  and  began  his  studies  in  the  office  of  Dr.  F.  H. 
Deane,  of  that  city.  In  the  fall  of  1849  he  proceeded  to  Phila- 
delphia, and  matriculated  in  the  Medical  Department  of  the  Uni- 
versity of  Pennsylvania.  That  institution  conferred  upon  him  the 
degree  of  Dixrtor  of  Medicine  iu  April,  1851.  In  those  days  the 
medical  teachings  of  the  University  of  Penusylvauia  were  shaped 
in  no  small  degree  by  the  influence  of  the  Schools  of  Paris.  Indeed, 
this  was  then  true  of  almost  all  American  medical  teaching,  and 
ambitious  American  medical  students  still  Io4)ked  with  enthusiasm 
towards  the  lecture-rooms  and  hospitals  of  the  French  capital  as 
affording  the  richest  opportunities  for  the  completion  of  their  medical 
education.  Accordingly  Otis  spent  in  Paris  the  first  winter  atter 
he  graduate<l  in  Philadelphia.  He  sailed  from  New  York  on  the 
16th  of  August,  and  reached  Paris  in  the  latter  part  of  September, 
1851. 

During  his  stay  in  Paris,  Otis  made  diligent  use  of  the  oppor- 
tunities aff<)rded  for  professional  improvement.  A  manuscript 
note-book  left  among  his  pa{>ers  shows  that  he  devoted  much  time 
to  the  clinical  teachings  of  the  great  French  masters  of  that  day. 
He  listened  to  the  instructions  of  Louis,  Piorry,  Cruveilhier,  and 
Andral.    It  was  at  the  time  his  expectation  to  give  especial  attention 
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to  the  subject  of  ophthalmic  surgery,  and  accordingly  he  attended 
with  great  diligence  the  clinics  and  didactic  lectures  of  Desmarres, 
but  he  found  the  attractions  of  general  operative  surgery  too  strong 
to  permit  exclusive  attention  to  this  chosen  branch,  anfd  he  contin- 
ually watched  the  operations,  and  listened  to  the  lessons  of  such 
surgeons  as  N^laton,  Giviale,  Malgaigne,'  Jobert  (de  Lamballe), 
Roux,  and  Velpeau.  Moreover,  the  popular  excitement  which 
preceded  the  coup  d'etat  of  December  2,  1851,  and  the  probability 
of  bloodshed,  directed  his  attention  to  the  subject  of  military  surgery. 
Already,  November  4th,  his  note-book  records  a  morning  spent  at 
the  library  of  TEcole  de  M^decine  in  the  study  of  Baron  Larrey's 
"  M^moire,"  with  which  he  was  so  well  pleased  that  he  at  once  pur- 
chased a  copy  for  closer  study.  After  the  coup  d'etat  a  considerable 
number  of  those  wounded  at  the  barricades  were  carried  to  the 
hospitals  for  treatment,  and  Otis  was  thus  enabled  to  take  his  first 
practical  lessons  in  military  surgery  from  Velpeau,  Roux,  and 
Jobert  (de  Lamballe). 

Meanwhile,  however,  his  diligence  in  medical  studies  did  not 
prevent  him  from  spending  many  pleasant  hours  in  the  art  galleries 
and  museums,  where  he  found  much  to  gratify  his  aBsthetic  nature. 
Moreover,  he  took  a  deep  interest  in  the  stirring  panorama  of  French 
politics,  as  is  shown  by  a  series  of  letters  he  took  time  to  write  to 
the  Boston  Evening  Transcript, 

In  the  spring  of  1852  Otis  returned  to  the  United  States,  reaching 
New  York  in  the  latter  part  of  March.  Immediately  after  his 
return  he  established  himself  at  Richmond,  Virginia,  where  he 
opened  an  office  for  general  medical  and  surgical  practice,  and 
where  his  tastes  and  ambition  soon  led  him  to  embark  in  his  earliest 
enterprise  in  the  domain  of  medical  literature.  In  April,  1853, 
he  issued  the  first  number  of  TJie  Virginia  Medical  and  Surgical 
Journal.  Dr.  Howell  L.  Thomas,  of  Richmond,  was  associated 
with  him  as  co-editor,  but  the  financial  risk  was  assumed  entirely 
by  Otis.  The  journal  appeared  monthly,  each  number  containing 
over  eighty  pages  octavo,  the  whole  forming  two  annual  volumes, 
commencing  respectively  with  the  numbers  of  April  and  October. 
It  was  handsomely  printed,  and  contained  from  time  to  time  a  fair 
share  of  original  articles,  chiefly  by  physicians  residing  in  Richmond 
and  other  parts  of  Virginia ;  but  its  most  striking  characteristic 
was  the  number  of  translations  and  abstracts  from  current  French 
medical  literature  which  appeared  in  its  pages.      Dr.  Thomas,  like 
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hu  colleague,  wad  a  g'xxi  Freach  ^f^holar.  and  had  scuilied  in  Paris ; 
both  took  part  ia  the  labor  of  traa:«Iatit>a  and  coadexuacioii,  and 
an  most  of  the  articles  wer*^  ansigneil.  it  L«  not  always  possible  to 
aiaoribe  particular  ontis  to  the  proper  e^litor. 

Xotwithstandicz  lis  meri:5  several  cause*  oontribated  to  interfere 
with  the  financial  success  of  the  journal.  On  the  one  hand,  it  was 
uni;upported  by  the  iatiuence  acii  bosines:*  connections  of  an  estab- 
lished publishing  house,  or  of  the  faculty  of  any  medical  college. 
On  the  other  hand,  the  success  it  might  perhaps  otherwise  have 
achieved  as  a  local  organ  of  the  meiiical  profession  in  Virginia  was 
impaired  by  the  existence  of  an  already-escablishe*!  rival.  The  Setho- 
9cop^,  a  monthly  meiical  j«)urnal  eiiitcd  by  Dr.  P.  Claiborne  Goocb, 
at  that  time  Secretarv  of  the  Medi«:ral  Sooietv  of  Virginia. 

The  field  of  local  patronage  was  not  large  enough  to  support  two 
such  journals,  and  both  suffered  from  the  competition.  Before  the 
close  of  1853.  Otis  found  it  necessarv  to  secure  an  associate  who 
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could  share  in  the  pecuniary  support  of  his  enterprise.  Thomas 
retirfril  from  the  editorship,  and  was  succeedeti  after  the  issue  of  the 
December  number,  by  Dr.  James  B.  McCaw,  of  Richmond,  who 
became  also  part  owner  of  the  journal.  The  Stethe^cope  appears 
to  have  suffered  still  more,  for  about  the  same  time  its  editor  entered 
into  negotiations  with  the  Virginia  Medical  Society,  as  a  result  of 
which  he  sold  the  journal,  and  the  number  of  Thr:  Stethe^cope 
for  January.  1804,  appeared  as  "the  property  and  organ  of  the 
Medical  S")cietv  of  Vir^rinia,  edited  bv  a  ct>mmittee  of  the  societv." 

This  arrangomeat  was.  undoubtedly,  for  a  time  very  prejudicial 
to  the  prosperity  of  the  Virginia  Medical  and  Suryi*.*til  Journal ,  but 
its  editors  bravely  maintained  the  struggle,  and  in  tiie  heated  discus- 
sion concerning  the  purchase  of  The  Stcthojfcope,  that  took  place 
during  the  mfeting  of  the  Medical  Society  of  Virginia  in  April, 
1854,  Otis,  with  characteristic  gallantry,  refused  to  surrender  his 
independence  to  secure  the  passage  of  resolutions  complimentary  of 
the  managment  of  his  journal. 

Otis  had,  by  this  time,  become  dissatisfie<i  with  his  prospects  of 
professional  success  in  Richmond,  and  circumstances  led  him  to 
select  Springfield,  Massachusetts,  as  his  place  of  residence.  He 
remover]  to  that  town  during  the  summer  of  1854.  This  necessitated 
changes  in  the  management  of  the  Virginia  Medical  and  Surgical 
J(/firnal,  In  May,  1854,  Dr.  J.  F.  Peebles,  of  Petersburg,  Virginia, 
became  associated  with  McCaw  as  one  of  its  editors,  while  Otis 
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retired  from  active  participation  in  its  direction,  retaining,  however, 
literary  connection  with  it  as  corresponding  editor. 

Meanwhile,  a  single  year  proved  sufficient  to  disgust  the  Virginia 
Medical  Society  with  the  task  of  editing  a  journal.  Its  manage- 
ment was  found  fruitful  of  unfortunate  dissensions,  and  in  May, 
1855,  the  society  wisely  concluded  to  sell  out.  Under  new  auspices 
The  Stethoscope  continued  to  appear  monthly  until  the  close  of  the 
year,  when  an  arrangement  was  effected  by  which  it  was  united 
with  The  Virginia  Medical  and  Surgical  Journal,  under  the  title  of 
Virgirda  Medical  Journal,  with  McCaw  as  editor,  and  Otis  as  cor- 
responding editor. 

Although  his  residence  in  Bichmond  had  failed  to  secure  for  Otis 
a  lucrative  practice,  this  could  not  well  have  been  expected  at  his 
early  age.  It  had,  however,  given  him  some  opportunities  for  ac- 
quiring experience  at  the  bedside  as  well  as  in  literature,  and  if  he 
did  not  secure  the  profitable  favor  of  the  laity,  he  at  least  won 
for  himself  the  respect  and  confidence  of  his  professional  brethren. 
He  was  an  active  member  of  the  Virginia  Medical  Society,  and 
represented  that  body  in  the  American  Medical  Association  at  the 
Richmond  meeting  of  May,  1862.  He  was  also  a  member  of  the 
Richmond  Medico-Chirurgical  Society,  which  he  represented  in  the 
American  Medical  Association  at  the  New  York  meeting  of  May, 
1853. 

Established  at  Springfield,  Massachusetts,  Otis  occupied  himself 
more  exclusively  than  heretofore  with  the  duties  of  private  practice, 
and  with  better  pecuniary  success  than  he  had  enjoyed  at  Richmond. 
He  continued  for  a  time  to  contribute  translations,  abstracts,  and 
various  items  to  the  Virginia  Medical  Journal ;  but  as  the  demands 
of  his  business  became  more  urgent  these  became  fewer,  although 
he  continued  to  be  nominally  corresponding  editor  of  that  journal 
until  the  close  of  1859.  As  time  wore  on,  he  began  to  obtain  con- 
siderable local  reputation  as  a  skillful  surgeon,  and  would  probably 
have  acquired  both  wealth  and  distinction  in  civil  surgical  practice 
but  for  the  outbreak  of  the  War  of  the  Rebellion.  This  changed 
the  whole  tenor  of  his  life.  So  soon  as  it  became  clear  to  his  mind 
that  the  struggle  was  likely  to  be  a  prolonged  one,  he  resolved  to 
devote  himself  to  the  service  of  his  country.  He  received  from 
Governor  Andrew  the  appointment  of  Surgeon  to  the  27th  Regiment 
of  Massachusetts  Volunteers,  of  which  Horace  C.  Lee  was  Colonel, 
and  was  mustered  into  the  service  of  the  United  States,  September 
14, 1861. 
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The  27th  Kegiment  was  raised  in  the  western  part  of  the  State 
of  Maasachudettd,  and  was  mustered  into  the  service  of  the  United 
States  at  Springfield.  It  left  the  State  November  2,  1861,  and 
proceeded  by  rail  to  the  vicinity  of  Annapolis,  Maryland,  where  it 
went  into  camp.  Here  it  remained  until  January  6,  1862,  when  it 
was  embarked  on  transports,  and  accompanied  the  North  Carolina 
Expedition  under  General  Burnside.  It  took  part  in  the  affair  on 
Roanoke  Islanil,  February  8th ;  landed  near  Newburn,  North 
Carolina,  March  13th,  and  met  with  considerable  losses  during  the 
battle  of  Newburn  on  the  following  day.  The  regiment  remained 
in  North  Carolina  until  October  16,  1863,  when  it  embarked  for 
Fortress  Monroe,  Virginia,  and  after  a  short  encampment  at  New- 
port News,  proceeded  to  Norfolk,  Virginia,  where  it  remained 
through  the  following  winter. 

During  almost  the  whole  of  this  time  Surgeon  Otis  accompanied 
his  regiment  and  shared  its  fortunes ;  sometimes,  indeed,  performing 
other  duties  in  addition  to  his  regimental  ones,  as  during  the  summer 
and  fall  of  1862,  when  he  acted  as  Medical  Purveyor  to  the  De- 
partment of  North  Carolina.  The  exceptional  periods  were  a  few 
days  in  September,  1862,  when  he  went  as  medical  officer  in  charge 
of  the  steamer  "  Star  of  the  South"  with  sick  from  Newburn  to  New 
York,  and  a  few  months  in  the  early  part  of  1863,  when  he  served 
on  detached  duty  in  the  Department  of  the  South.  While  in  the 
Department  of  the  South  he  attracted  the  attention  of  Surgeon 
Charles  H.  Crane,  U.  S.  Army,  then  Medical  Director  of  the 
Department  (afterwards  Assistant  Surgeon-General  of  the  Army), 
on  whose  recommendation  he  was  placed,  March  28th,  by  command 
of  General  Hunter,  in  charge  of  the  hospital  steamer  '*  Cosmopolitan," 
then  at  Hilton  Head,  South  Carolina,  and  directed  the  operations  of 
that  vessel  in  the  transportation  of  the  sick  and  wounded  within  the 
limits  of  the  department  until  May  10,  when  he  was  ordered  to 
carry  a  number  of  sick  and  wounded  to  New  York  harbor,  and 
after  landing  them,  to  turn  over  the  vessel  to  Surgeon  Wm.  Ingalls, 
of  the  5th  Massachusetts  regiment.  This  order  was  promptly 
executed,  the  vessel  was  turned  over  as  directed,  May  13th,  and  Otis 
received  a  leave  of  absence  for  twenty  days,  at  the  expiration  of 
which  he  returned  to  his  regiment. 

January  22,  1864,  he  was  again  detached  and  ordered  to  York- 
town,  Virginia,  to  assume  the  duties  of  surgeon-in-chief  of  General 
Wistar's  command.     This  responsible  position  he  filled  in  a  satis- 
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factory  maDDer  from  the  first  of  February,  when  he  reported  for 
duty  at  YorktowD,  until  April  11,  when  he  was  relieved  and  assigned 
as  surgeon-in-ehief  to  General  Heckman's  division  of  the  18th  Army 
Corps,  then  encamped  near  Portsmouth,  Virginia.  May  10th  he 
received  a  sick  leave  for  fifteen  days,  which,  as  his  health  was  not 
restored  at  its  expiration,  was  extended  for  thirty  days  more.  June 
26, 1864,  he  tendered  his  resignation  as  surgeon  of  the  27th  Mass- 
achusetts regiment,  and  received  an  appointment  as  Assistant 
Surgeon  of  United  States  Volunteers,  to  date  from  June  30, 1864. 

At  this  time  business  connected  with  his  resignation  and  re-ap- 
pointment brought  Otis  to  Washington,  where  he  renewed  hb 
acquaintance  with  Surgeon  Crane,  then  on  duty  in  the  Surgeon 
Greneral's  Office.  Surgeon  Crane,  while  Medical  Director  of  the 
Department  of  the  South,  had  been  most  favorably  impressed  with 
the  culture  and  ability  of  the  Massachusetts  surgeon,  and  now  so 
effectually  commended  him  to  the  Acting  Surgeon  General  as  to 
induce  that  officer  to  ask  his  detail  for  duty  in  his  office.  An  order 
to  that  effect  was  issued  by  the  Secretary  of  War  July  22, 1864,  and 
Otis  was  immediately  assigned  as  an  assistant  to  Surgeon  John  K. 
Brinton,  U.  S.  Volunteers,  at  that  time  Curator  of  the  Army 
Medical  Museum,  and  engaged  in  the  duty  of  collecting  materials 
for  the  Surgical  History  of  the  War  of  the  Rebellion.  August  30^ 
1864,  Otis  was  promoted  to  the  rank  of  Surgeon  of  Volunteers,  and 
October  3,  1864,  was  ordered  to  relieve  Surgeon  Brinton  of  his 
various  duties. 

From  the  first,  Otis  devoted  himself  with  signal  zeal  and  ability 
to  the  large  and  important  duties  of  his  new  position.  Immediately 
after  he  took  charge  of  the  Surgical  Division  he  inaugurated  a 
system  of  record  books,  which  proved  ultimately  of  great  service 
in  securing  the  accurate  and  complete  record  of  individual  cases 
for  use  in  the  Surgical  History.  The  rapidly  increasing  surgical 
collection  of  the  Army  Medical  Museum  also  received  great  atten- 
tion from  him,  and  he  expended  much  time  in  its  supervision  and 

study. 

Immediately  after  the  close  of  the  war,  the  Surgeon  General  of 
the  Army  became  desirous  of  securing,  by  appropriate  legislation, 
the  funds  necessary  to  complete  and  publish  the  Medical  and  Sur- 
gical History  of  the  War.  Accordingly  he  called  upon  Otis,  and 
his  colleague.  Woodward,  who  had  charge  of  the  collection  of  ma- 
terials for  the  Medical  History  and  of  the  medical  branches  of  the 
12 
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Museum,  to  make  reporu  on  the  extent  and  uature  of  ihe  materiala 
collected  for  the  purpose  iu  question.  These  repori^  were  published 
br  the  Surgeon  General  November  1, 1865,  afi"Orcu]aryo.6,"  for 
the  Tear  1865.  This  circular  vtas  widelr  distributed,  attracted 
great  attention  at  the  time,  and  satisfactoHlv  attained  the  object 
which  led  to  its  publicaiiou.  It  formed  a  quarto  volume  of  166 
pages,  with  a  number  of  illustrations  intended  to  indicate  the  cfaai^ 
acler  of  those  regarded  as  desirable  for  the  Medical  and  Surreal 
HiBtorr.  The  first  half  of  the  volume  was  occupied  by  the  Surgi- 
cal Report  prepared  by  Otis.  It  was  a  thoughtfully  prepared  docu. 
ment,  which  exeitetl  the  uoiversal  admiration  of  mtlitarv  surgeoDS 
in  Europe  as  well  as  iu  America. 

It  became  uecessary  after  the  close  of  the  war  to  retain  many  of 
the  staff  surgeons  of  volunteers  in  the  service  for  duty  in  the  geoefal 
hospitals  or  other  purposes  after  the  great  armies  had  been  dis- 
banded, and  Otis  was,  of  course,  retained  with  that  rank  as  long  as 
[lossible:  but  it  was  foreseen  that  the  great  work  he  had  com- 
meuceil  would  occupy  a  number  of  years,  and  he  was  induced  to 
make  arrangements  for  entering  the  armr  as  au  assistant  surgeon. 
Aceordiogly  he  passed  (he  examination  prescribed  br  law,  and 
February  28,  1866,  received  an  appoiutmeut  as  Assistant  Surgeon, 
U.  S.  Army,  but  he  was  not  finally  mustered  out  of  service  as 
surgeon  of  volunteers  until  June  4,  166l>,  and  hence  did  not  accept 
his  commision  as  Assistant  Surgeon  L'.  S.  A.,  until  the  6th  of  that 
month. 

Meanwhile  Otis  was  devoting  himself  to  the  study  and  arrange- 
ment of  the  materials  collected  for  the  Surgical  History  with 
indefatigable  energy,  and  while  engaged  upon  that  work  received 
authority  to  publish  two  preliminary  studies  on  special  subjects 
connected  therewith,  wliich  greatly  increased  the  reputation  he  had 
won  by  his  report  in  Circular  So.  6.  The  first  was  A  Scport  on 
Amputation  at  Ihi  Uip-jiiiil  in  M!lil'ti-;i  .Sury^n.  published  as  Cir- 
cular No.  7,  Suiy eon  General's  Office.  July  1,  l!S67.  In  this  be 
not  ineri'ly  presented  and  nnalyzoil  the  histories  of  the  several  am- 
putations lit  this  joint  reported  to  ihe  Surgeon  General's  Officeduring 
ibo  civil  war.  but  discussed  with  the  critical  abilities  of  a  master  the 
whole  literaturt.-  of  tbe  subject  so  far  as  it  was  at  the  time  accessible 
to  him.  An  examination  of  this  monograph  shows  that  he  had 
already  pretty  well  l>egun  to  emancipate  himself  from  the  leading- 
Uriugs  of  the  French  school,  and  had  fully  acquired  the  desire,  so 
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maDifest  in  his  subsequent  work,  to  compare  and  weigh  all  access- 
ible human  knowledge  on  each  branch  of  his  subject  before  arriving 
at  his  own  conclusions. 

These  characteristics  were,  if  possible,  still  more  fully  displayed 
in  the  second  of  the  studies  referred  to :  A  Beport  on  Excisions  of 
the  Head  of  the  Femur  for  Gunshot  Injury,  published  as  Circular 
No.  2,  Surgeon  Generars  OflSce,  January  2,  1869 ;  a  monograph  in 
which  the  subject  was  treated  in  a  manner  similar  to  that  of  Cir- 
cular No.  7,  but  with  a  still  greater  wealth  of  literary  resources. 
The  appearance  of  each  of  these  monographs  was  welcomed  with 
acclamations  of  praise,  in  which  the  authoritative  expressions  of 
approval  by  the  recognized  masters  of  European  surgery  were 
united  with  the  encomiums  of  the  American  military  surgeons. 

Great  interest  in  the  forthcoming  Surgical  History  of  the  War 
was  excited  by  these  publications,  and  very  high  expectations  were 
formed,  which,  however,  were  fully  realized  by  the  character  of  the 
First  Surgical  Volume.  This  volume  was  issued  in  1870.  It  treated 
of  the  special  wounds  and  injuries  of  the  head,  face,  neck,  spine, 
aud  chest,  was  richly  illustrated,  and  discussed  the  vast  amount  of 
material  collected  during  the  civil  war,  in  connection  with  the  sev- 
eral subjects  treated,  with  characteristic  learning  and  ability.  The 
Second  Surgical  Volume  was  issued  in  1876.  It  treated  of  the 
wounds  and  injuries  of  the  abdomen,  pelvis,  back,  and  upper 
extremities.  Fully  equal  in  interest  and  execution  to  the  first  vol- 
ume, it  was  much  more  voluminous.  The  two  volumes  represent  a 
prodigious  amount  of  patient  labor  on  the  part  of  the  editor.  The 
extremely  favorable  manner  in  which  they  were  received  in  surgical 
circles  at  home  and  abroad  is  well  known. 

During  the  interval  between  the  appearance  of  these  two  vol- 
umes, and  subsequently,  Otis  found  time  to  prepare  and  publish 
several  valuable  reports  on  subjects  connected  with  military  surgery, 
of  which  the  most  important  were:  A  Report  of  Surgical  Cases 
treated  in  tJie  Army  of  the  United  States  from  1865  to  1871,  issued  as 
Circular  No.  3  from  the  Surgeon  General's  Office,  August  17, 1871, 
A  Report  on  a  Plan  for  Transporting  Wounded  Soldiers  by  Railway 
in  time  of  War,  Surgeon  Generars  Office,  1875 ;  and  A  Report  on 
the  Tran^ort  of  Sick  and  Wounded  by  Pack  Aniwuls,  issued  as  Cir- 
cular No.  9  from  the  Surgeon  General's  Office  in  1877.  A  full  list 
of  his  official  and  other  publications  would  occupy  too  much  space 
to  be  presented  in  this  place. 
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In  the  mills:  of  this  success  nil  but  lab*>noas  career,  during  the 
month  of  Mav,  1-^77,  his  health,  never  very  r»3bust,  gave  way,  and, 
although  he  survived  for  several  years,  he  was  a  constant  invalid, 
to  whom  death  came  in  the  end  as  a  welcome  release  from  sufiering. 
He  was  engaged  at  the  time  of  his  death  on  the  third  surgical  vol- 
ume, which  he  has  left  in  an  unfinished  condition ;  a  coloasal  frag- 
ment that  must  require  great  labor  to  o^mplete  in  a  manner  worthy 
of  the  first  two  volumes. 

Otis  received  the  appointments  of  captain,  major,  and  lieutenant- 
colonel  by  brevet,  to  date  from  September  20,  1S66,  "  for  fioiithful 
and  meritorious  services  during  the  war."  He  was  promoted  to 
be  surgeon  in  the  army,  witli  the  rank  of  major,  March  17,  1880. 
He  was  elected  a  foreira  member  of  the  Me^iical  Society  of  Nor- 
way,  October  26,  1870 ;  a  foreign  ODrresp-Dnding  member  of  the 
Surgical  Society  of  Paris,  August  11,  157-3:  and  an  honorary  life 
member  of  the  Massachusetts  Medical  Sjcietv  in  Februarv,  1877. 
He  was  also  at  the  time  of  his  death  a  member  of  the  Philosophical 
Society  of  Washinorton,  and  of  the  Academy  of  Natural  Sciences 
of  Philadelphia. 

In  expressing  his  high  appreciation  of  the  character  and  value  of 
the  surgical  works  of  his  late  colleague,  the  writer  of  these  pages 
does  but  echo  the  universal  language  of  competent  critics  through- 
out the  civilized  world.  On  all  sides  the  opinion  has  been  expressed 
that  thev  have  not  onlv  ma«ie  the  name  of  Otis  illustrious,  but  have 
reflected  the  greatest  credit  upon  the  intelligent  liberality  of  the 
Government  of  the  United  States,  and  upou  the  Medical  Corps  of 
the  Armv. 

m 

During  his  connection  with  the  Museum,  Otis  always  took  deep 
interest  in  the  anatomical  collection,  now  embracing  about  two 
thousand  human  crania.  As  earlv  as  January,  187o,  the  Sursreou 
General  at  his  instance  made  a  fruitless  endeavor  to  procure  an 
appropriati'^n  for  the  publication  of  an  illu.strated  catalogue  of  this 
valuable  collection.  To  facilitate  this  object  Otis  prepared  a  check- 
list of  the  specimens,  which  was  printed  in  1870.  but  the  pecuniary 
means  lor  preparing  and  publishing  the  Jarger  work  have  not  yet 
been  provideil. 

Until  his  last  illness  Otis  retaine^l  much  of  the  fondness  for  polite 
literature  which  characterized  him  in  earlv  life.  Ho  had,  moreover, 
considerable  taste  tor  music  and  the  tiue  arts.  These  qualities  made 
his  companionship  charming  to    those  who  enjoyed  his  intimacy. 
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Hesitating,  oflben  embarassed,  in  his  manner  in  ordinary  conversation, 
especially  with  strangers,  he  became  eloquent  when  warmed  by  the 
discussion  of  any  topic  in  which  he  took  interest,  and  he  took 
interest  in  a  great  variety  of  subjects  besides  those  directly  connected 
with  the  work  of  his  life. 

Many  warm  personal  friends  share  the  grief  of  his  family  at  his 
untimely  death,  which,  as  has  been  well  said  by  the  Surgeon-General, 
"will  be  deepl/  deplored  not  only  by  the  Medical  Corps  of  the 
Army,  but  by  the  whole  medical  profession  at  home  and  abroad." 

LIST  OF  THE  PUBLICATIONS  OF  G.  A.. OTIS,  M.  D.,  Etc. 

Case  of  Pericarditis  in  a  child  of  four  years  and  seven  months  of  age.  [Re- 
ported to  the  Medico-Chirurgical  Society  of  Richmond,  March  i,  1853.] 
The  Virginia  Medical  and  Surgical  Journal,  Vol.  I,  1853,  p.  33. 

On  Hemorrhage  from  the  Umbilicus  in  new-bom  Infants,  Same  Journal,  Vol. 
II,  1853,  p.  49- 

A  Report  of  a  Case  in  which  an  Enlargement  of  the  Isthmus  of  the  Thyroid 
Body  was  successfully  extirpated.     Same  Vol.,  p.  115. 

On  the  Per-chloride  of  Iron  in  the  Treatment  of  Aneurisms.  [Remarks  ap- 
pended to  a  translation  of  an  article  by  Malgaigne :  "  De  I'emploi  du  per- 
chlorure  de  fer  dans  le  Traitement  des  An6urismes."  L'Abeille  M6dicale, 
Octobre,  1853,  p.  292  et  5eq.'\     Same  Vol.,  pp.  295  and  497. 

On  the  Local  Treatment  of  Erysipelas.  [Abstract  of  remarks  made  in  the 
Medico-Chirurgical  Society  of  Richmond,  January  17,  1854.]  Same 
Journal,  Vol.  Ill,  1854,  p.  13. 

Translation^  with  Notes^  of  Velpeau^s  Review  of  the  Surgical  Cliniqtie  of  La 
Charili,  during  the  Scholastic  Year  of  18^3-4-  [Translated  from  Lc 
Moniteur  des  Hopitaux,  1854,  p.  801  et  seq.'\  Same  Journal,  Vol.  IV^ 
1855,  pp.  31,  III,  and  321,  and  Vol.  V,  1855,  pp.  213,  298,  and  378. 

Remarks  and  Excerpts  relating  to  Variola  and  Vaccinia.  Virginia  Medical 
Journal,  Vol.  VII,  1856,  p.  109. 

On  Strangulated  Hernia  in  Children.     Same  Journal,  Vol.  X,  1858,  p.  201. 

Letter  to  the  Surgeon  General  of  Massachusetts  on  the  Sanitary  Condition  of  the 
2yth  Mass.  Vols.,  from  Camp  Reedt  near  Springfield,  Mass.,  October  j, 
i86r.     The  Boston  Medical  and  Surgical  Journal,  Vol.  65,  1862,  p.  204. 

Letter  to  the  same,  on  the  same,  from  Camp  Springfied,  near  Annapolis,  Md, 
Same  Vol.,  p.  435. 

Letter  to  the  same,  from  Newbern,  N.  C,  March  28, 1862,  [giving  an  account  of 
the  participation  of  the  regiment  in  the  battle  of  Newbern,  and  of  his 
management  of  the  wounded.]     Same  Journal,  Vol.  66,  1862,  p.  237. 
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Cirrular  .'.>.  _;,  /' ir  lyftrtrKtrti.  Sur^-tzn   GiUfj.":   O^..:.  H'j:i:nrT.-K.  Au- 

Unilid  Slalt:  fr^m  y;<r  ,'i  /j^/,      4:0..  ;.p.  196. 
MemBranJum  t-f  a  Cn:t  :f  I-.c-inifutHiTH  o!  !•.!  H:f.  ■:!:'.    R!'::'c-    :h   :ht 

jar-uaiy,  l^rKp.  141. 

A  Kffort  en  /*_-  /".'ffB  /:r  TraHrfirliM;  :i'::un;f.l  5..jV:r..  ;-,  ffji.u:;.  in  .■■-15 
c/  » ir,     Wi^hlnston,  S;:^ecn  Gir-iri!*  OSci.  il^;:.  Svo..  pp,  56. 

DeztriplUn  <■/ S-ltcdJ  Stf<imin:  frcm  shi  Sur-i;,,:  Si.-thn  J  ihi  A'r:y  .Mi-.-I 
A/u-fuma/  )rj.v}/«i,':>«.  [Ir,leiT.i!!ona:  Exhilition  Ol  iSro.]  GiL»n 
Bro'-.,  Wa^^hijigton.  1S76,  Bvo.,  [p.  2;. 

DtitriflifH  ff  thi  C.  S.  A'my  MtJicim  Tranrfo-I  Car!.  .I/r.iV.'  ,;/  iSj6.  pre- 
pared  in  conjuncllcin  u-jih  Brevet  L[euten:int  Colonel  L>.  L.  l[ullt:^^^'>^. 
Assistant  Surgeon  U.  S.  A.  [Iniemitionil  Eihibition  pf  1S7C.]  Gibson 
Bros.,  Washington,  1S76,  Svo..  pp.  16. 

CIlKk-Liit  ff  Prtparalion:  and  OMed!  in  fif  Scclrcn  if  lliimjn  Anjlfmy  .f 
Ikt  i'.  S.  Army  MtJicai  Museum.  [Inlettialional  Exhibition  of  iS^b.] 
Gibson  Bros..  Wj'>hingt'>n,  1S76,  pp.  135.  Second  eilii ion.  Gibson  Bro;., 
Washingion,  iSSo.  8vo.,  pp.   194. 
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Medical  and  Surgical  History  of  the  War  of  the  Rebellion^  /86i-i86^j  Part  II, 
being  the  Second  Surgical  Volume,  Washington,  Government  Printing 
OflScc,  1876,  4to.,  pp.  1024.     Second  issue,  1877. 

Circular  No.  9,  IVar  Department^  Surgeon  GeneraVs  Office^  March  7,  iSjy. 
A  Report  to  the  Surgeon  General  on  the  Transport  of  Sick  and  Wounded 
by  Pack  Animals,     4to.,  pp.  32. 

Report  of  a  Board  of  Officers  to  decide  on  a  Pattern  of  Ambulance  Wagon  for 
Army  Use,  [Prepared  by  him  as  recorder  of  the  board.]  Washington, 
Government  Printing  Office,  1878,  8vo.,  pp.  79. 

Contributions  from  the  Army  Medical  Museum,  Boston  Medical  and  Surgical 
Journal,  Vol.  XCVI,  March,  1877,  p.  361. 

■ 

Article  Surgery  in  Johnson's  New  Universal  Cyclopoedia.  New  York,  A.  J. 
Johnson  &  Son,  1878,  Vol.  IV,  pp.   1678-1686. 

Notes  on  Contributions  to  the  Army  Medical  Museum  by  Civil  Practitioners, 
Boston  Medical  and  Surgical  Journal,  Vol.  XCVIII,  February,  1878,  p. 
163. 

Recent  Progress  in  Military  Surgery,     Same  Vol.,  April,  p.  531. 

Photograplis  of  Surgical  Cases  and  Specimens,  taken  at  the  Army  Medical  Mu- 
seum, with  Histories  of  three  hundred  and  seventy  five  cases.  Washington, 
Surgeon  General's  Office,  1866.     1881,  8  vols.,  4to. 

The  next  communication  was  by  Mr.  Alexander  Graham 
Bell 

UPON   A   MODIFICATION    OF   WHEATSTONE's    MICROPHONE    AND   ITS 
APPLICABILITY  TO    RADIOPHONIC    RESEARCHES. 

In  August,  1880, 1  directed  attention  to  the  fact  that  thin  disks 
or  diaphragms  of  various  materials  become  sonorous  when  exposed 
to  the  action  of  an  intermittent  beam  of  sunlight,  and  I  stated  my 
belief  that  the  sounds  were  due  to  molecular  disturbances  produced 
.  in  the  substance  composing  the  diaphragm.*  Shortly  afterwards 
Lord  Raleigh  undertook  a  mathematical  investigation  of  the  subject, 
and  came  to  the  conclusion  that  the  audible  effects  were  caused  by 
the  bending  of  the  plates  under  unequal  heating.f  This  explana- 
tion has  recently  been  called  in  question  by  Mr.  Preece,J  who  has 

*Amr..  yVss.  for  Advancement  of  Science,  Aug.  27,  1881. 
t  Nature,  Vol.  XXIII,  p.  274. 
J  Roy.  Soc,  Mar.  10,  1881. 
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I  .■.•iiiii'U  ibni  al'Lh.ju^Q  vibrait'Es  in»r  be  produced  in 
;:«  :i(.tiiiL  ni"  tbr  inwrsiirr^aT  beazi.  «uch  vibrations 

.  ...iTic  , ;  the  ^unurous  effei-a  onseir^d.  According  to 
..    :isvuMttiiic«  ihai  pro-iu?e  tb=  s-i-und  arise  spontan- 

..,;   iiK'ii  !>>■  sudden  eiiiansion  due  lo  heat  communi- 

,:;i}>iira»;ui :  t-very  iaoivase  •::'  ieai  giving  rise  to  a 

. :  ;i.r.     Mr.  Prefer  was  led  :■>  ■ii^'ard  the  theoretical 

. :  1...1U  lUili-i^h  on  stcount  oi  :be  failure  of  experi- 
.jLiiii  :■>  lent  ilii-  theory, 

J.  :.i-.-fu,  l-y  the  supposed  insuffioieni^y  of  the  explan- 
:  111  r.'iut'  I'ltur  direction  the  cause  of  the  pheDomenon 
J,  ii-  II  .'nUMNjufuce,  he  adopted  the  iccreniouf  hypoth- 

i..  iiSi.ii',     But  the  experimenK  which  had  proved 

ill  :ii.-  ImtiiU  i'f  Mr.  Preece  were  perfectly  successful 
■ .;  .:r  \iiiirii-a  uuder  better  condiiii-js  of  experiment, 
.  ■  -  i  iiv.t-wi[ V  li'T  another  hypoihesis  at  once  vanished. 
..   ii  .1  i.-,.jii  pajK-r  read  before  the  Xational  Academy 

::.j;    .Lki  liMc  snuitds  result   from  the  expansion  and 

I  lii--  iiiuU'iiul  t-xposed  lo  the  beam,  and  that  a  real  to 

^.•.■'ii    't  itit-  ilia|>hragm  occurs  capable  of  producing 

li  liiLi  .iiTurrcd  to  rue  iba:  Mr.  Preece's  failure 

;,  ..  ;■  :i- ai''  iiiiiTuphonc  the  ?onor;'U5  vibrations  that 
.  >     ''<::iiii'.|  i[i  niir  experiment?,  mi^bi  be  explained 

II  .  ii.  ..I  ili.u  be  had  employe-]  t ho  ordinary  form  of 
i   , '  -.I'xHii  in  Fig.  1,  and  that  the  vibrating  area 

,     iJ.-     I   |..iriii.n  of  the  disk.     I'udor  such  cir- 

.1  .....  t>i  '»-:ili    liiijiju'ii  that  both  the  ]H>nion£  ,A  B<  of 

,  M  1 Ii  [i-iriiim^of  the  diaphragm  which  were 

.:  1'  li  i.piilrl,  I'f  cuiiriie,  be  iuteresting  lo  nfcertain 
.  J.  I .  iIkiiIioI)  iif  the  vibration  as  that  supposed 

I  ...  I  1  I. .1,1'  L'l-'iil  )<l<'iL-iire  in  ihowitig  to  you  l<>-i)ight 
.    I.J  ...'.ii.-;   .1  nhii'h  Ihi."  i>otnt  has  Ivecn  investigated. 

.  ..I  i>  .1  i.i>»lili<-iilit>t)  of  the  form  of  microphone 
■J.,  k,  ii.  l.ii:  ^ll  riiiirli-N  Whealstoue.  and  it  consists 
I  ..  iiii  .!.■,  A  '. 'Ill' fiid  of  which  is  rigidly  attached 
.i  .1  ...  1..II1  <li.i|>liiiii;iu  ,  It.)  Fn  \Vheat^ione':>  origi- 
..  ..(  u.'.  ii.>,.i.iu.:«i  ttii-  phuvd  directly  against  the  ear 
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A,  B.    Carbon  Hupporls. 
C.    Diftphragra. 


Fig  a. 


D 


A.  Stiff  wire. 

B.  Diaphragm. 

C.  Hearing  tube. 

D.  Perforated  han«ile. 
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and  the  free  extremity  of  the  wire  was  rested  against  some  sounding 
body,  like  a  watch.  In  the  present  arrangement  the  diaphragm 
is  clamped  at  the  circumference  like  a  telephone-diaphragm,  and 
the  sounds  are  conveyed  to  the  ear  through  a  rubber  hearing-tube 
(C.)  The  wire  passes  through  the  perforated  handle  (D,)  and  is 
exposed  only  at  the  extremity.  When  the  point  (A)  was  rested 
against  the  centre  of  a  diaphragm,  upon  which  was  focussed  an 
intermittent  beam  of  sunlight,  a  clear  musical  tone  was  perceived 
by  applying  the  ear  to  the  hearing-tube  (C.)  The  surface  of  the 
diaphragm  was  then  explored  with  the  point  of  the  microphone, 
and  sounds  were  obtained  in  all  parts  of  the  illuminated  area,  and 
in  the  corresponding  area  on  the  other  side  of  the  diaphragm. 
Outside  of  this  area  on  both  sides  of  the  diaphragm  the  sounds 
became  weaker  and  weaker  until  at  a  certain  distance  from  the 
centre  they  could  no  longer  be  perceived. 

At  the  points  where  one  would  naturally  place  the  supports  of  a 
Hughes'  microphone  [see  Fig.  1,]  no  sound  was  observed.  We 
were  also  unable  to  detect  any  audible  effects  when  the  point  of  the 
microphone  was  rested  against  the  support  to  which  the  diaphragm 
was  attached.  The  negative  results  obtained  in  Europe  by  Mr. 
Preece  may,  therefore,  be  reconciled  with  the  positive  results  ob- 
tained in  America  by  Mr.  Tainter  and  myself*  A  still  more  curious 
demonstration  of  localization  of  vibration  occurred  in  the  case  of  a 
large  metallic  mass.  An  intermittent  beam  of  sunlight  was  focus- 
sed upon  a  brass  weight  (1  kilogram,)  and  the  surface  of  the 
weight  was  then  explored  with  the  microphone  shown  in  Fig.  2. 
A  feeble  but  distinct  sound  was  heard  upon  touching  the  surface 
within  the  illuminated  area,  and  for  a  short  distance  outside,  but 
not  in  other  parts. 

In  this  experiment,  as  in  the  case  of  the  thin  diaphragm,  abso- 
lute contact  between  the  point  of  the  microphone,  and  the  surface 
explored  was  necessary  in  order  to  obtain  audible  effects.  Now,  I 
do  not  mean  to  deny  that  sound  waves  may  be  originated  in  the 
manner  suggested  by  Mr.  Preece,  but  I  think  that  our  experiments 
have  demonstrated  that  the  kind  of  action  described  by  Lord  Ra- 
leigh actually  occurs  and  that  it  is  sufficient  to  account  for  the 
audible  effects  observed. 


a  by  Mr.  J.  )L  Toxeb  on 

EiBTO   VIBHATrOX9  AT  SIAGAEA   FALLS. 

Id  Jun«,  1^74,  [be  speaker,  io  conipaDv  vcith  Dr.  J.  D.  Jacksoo, 
of  Kentackr,  rUited  the  ClitYon  House  oq  the  Canada  side  of 
Niagara.  Od  the  night  of  hii  arrival  he  was  kept  awake  by  the 
iJIaesa  of  his  compaDioo,  and  his  atteotioo  vas  draws  to  ih«  fre> 
i^uent  rattling  of  the  doors  and  windows  of  bis  room.  He  was 
fint  led  to  Euppo§e,  while  speculating  upon  the  cause,  that  the  vi- 
bration might  be  due  to  pulsations  in  the  atr  produced  bv  ibe  falliug 
water ;  but  upon  funher  reflection  concluded  that  it  could  not  be 
satisfactorily  explained  Id  that  war,  as  it  continued  independently 
of  the  direction  of  the  wind.  On  the  following  day  he  made  it  the 
Bubject  of  conver^tion  with  others,  but  no  one  qeemed  to  agree  with 
bim.  He  had  occasion,  however,  to  note  when  his  chair  was  tilted 
back  against  the  stone  wall  of  the  house  that  a  tremulous  motion,  or 
grating  was  perceptible.  At  the  time  this  tremor  was  a  novelty  to 
bim,  but  subserjuoDtly  he  had  met  with  allusions  to  it  by  several 
writers.  He  was  led  to  the  toilowing  esplaoation,  viz:  that  the 
&I1  of  such  a  large  body  of  water  through  so  great  a  vertical  dis- 
tance, must  necessarily  imparl  vibrations  to  the  massive  rocks 
which  form  the  trough  of  the  river  above  and  below  the  talis,  and 
that  these  vibrations  are  transmitted  through  the  eanb  itself  To 
test  this  theor}-,  he  made  on  the  next  day  the  ibllowing  experiments: 
A  large  carving  dish  holding  water  was  placed  on  the  rock  between 
the  falls  and  the  hotel.  L'pon  the  water  was  poured  some  sweet 
oil,  and  it  was  seen  that  wave-rings  appeared  on  the  surface  of  the 
water.  These  rings  were  made  more  distinct  by  placing  a  mirror  so 
aa  to  view  them  by  reflectiou.  No  rhythm  was  detected  in  these  vi- 
brations. The  dish  was  placed  in  niauy  Irrealities,  more  than  thirty 
In  number,  and  at  varying  distances  I'rom  the  falls.  Waves  were  ob- 
served in  it  from  the  Burning  Spring  above  the  falls,  and  as  far  as 
half  a  mile  belovr  the  small  suspension  bridge.  They  were  also 
noted  00  the  steps  of  the  little  Episcopal  Church,  a  mile  west  of 
the  Hotel  on  the  Canada  side.  Similar  results  wer?  obtained  od 
the  American  side. 

At  the  conclusion  of  Mr.  Toner's  remarks  the  Society  adjourned 
to  October  8th.  ^ 
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CONSTITUTION,  STANDING  RULES, 


AMD 


LIST  OF  OFFICERS  AND  MEMBERS 


OF 


THE  PHILOSOPHICAL  SOCIETY 


OF 


WASHINGTON. 


CONSTITUTION 


or 


THE  PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 


Aelicle  I.  The  name  of  tbie  Society  shall  be  The  Philosophicai. 

SOCIETT   OF  WaKHIKOTOK. 

Article  II.  The  officer?  of  the  Society  ehall  be  a  President,  four  Yice- 
President«,  a  Treaiurer,  and  two  Secretaries. 

Article  III.  There  pball  be  a  General  Committee,  consisting  of  the 
officer*  of  the  Society  and  nine  other  members. 

Article  IV.  The  officers  of  the  Society  and  the  other  members  of  the 
Gk'neral  Committee  shall  be  elected  annually  by  ballot ;  they  shall  hold 
office  until  their  successors  are  elected,  and  shall  have  power  to  fill 
vacancies. 

Article  V.  It  shall  be  the  duty  of  the  General  Committee  to  make 
rules  for  the  government  of  the  Society,  and  to  transact  all  its  business. 

Article  VI.  This  constitution  shall  not  be  amended  except  by  a  three- 
fourths  vote  of  those  present  at  an  annual  meeting  for  the  election  of 
officers,  and  after  notice  of  the  proposed  change  shall  have  been  given  in 
writing  at  a  stated  meeting  of  the  Society  at  least  four  weeks  previously. 


STA-irnDiisrca-  le/ULEs 


FOR  THE   GOVERNMENT  OF  THE 


PHILOSOPHICAL  SOCIETY  OP  WASHINGTON. 


January,  1881. 


1.  The  Stated  Meetings  of  the  Society  shall  be  held  at  8  o'clock 
p.  M.  on  every  alternate  Saturday ;  the  place  of  meeting  to  be  desig- 
nated by  the  General  Committee. 

2.  Notice  of  the  time  and  place  of  meeting  shall  be  sent  to  each 
member  by  one  of  the  Secretaries. 

When  necessary,  Special  Meetings  may  be  called  by  the  Presi- 
dent. 

3.  The  Annual  Meeting  for  the  election  of  officers  shall  be  the 
last  stated  meeting  in  the  month  of  December. 

The  order  of  proceedings  (which  shall  be  announced  by  the 
Chair)  shall  be  as  follows  : 

First,  the  reading  of  the  minutes  of  the  last  Annual  Meeting. 

Second,  the  presentation  of  the  annual  reports  of  the  Secreta- 
ries, including  the  announcement  of  the  names  of  members  elected 
since  the  last  annual  meeting. 

Third,  the  presentation  of  the  annual  report  of  the  Treasurer. 

Fourth,  the  announcement  of  the  names  of  members  who  liaving 
complied  with  Section  12  of  the  Standing  Rules,  are  entitled  to  vote 
on  the  election  of  officers. 

Fifth,  the  election  of  President. 

Sixth,  the  election  of  four  Vice-Presidents. 

Seventh,  the  election  of  Treasurer. 

Eighth,  the  election  of  two  Secretaries. 

Ninth,  the  election  of  nine  members  of  the  General  Committee. 

Tenth,  the  consideration  of  Amendments  to  the  Constitution  of 
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gCTLEff-Qi   OW  TBDE 


dbe  Socafitjy  if  asT  sotli  dbsM  Ibst^  hoan.  propoeed  i 


-C  ESaediMttof  dBeefsaretobebdd  Jttiidlows: 

Id  esdi  eaaeoooiiiiatioofdhallbemsdebf  meniBofan  ™^p*^I 
bdk(t,  the  reRflk  of  wliidi  AaH  be  Jimiuuncwl  bjr  tbe  Secretary; 
aficr  wlsidi  d»e  fioit  fivroul  balloC  sSmH  be  taJc^ 

la  tiit&bBdk<forViee"P^«id<^tev8eq€tMies,«idlIi^ 
Gusoend  Comaatiet,  eacb  ToCer  shall  vrite  oa  one  bdloi  as  man  j 
namei  as  Ihcte  ave  oBcea  to  be  ded  :k1,  tix,  fbor  on  tbe  fiist  balloc 
fsyr  Viee-Preadentz,  two  on  the  fint  fi>r  Secretaries,  and  nine  on  the 
tat  t&r  Membeci  of  the  Geneial  Onnmittee ;  and  on  each  snlne- 
qoent  ballot  as  manj  names  as  there  are  peiHHw  jet  to  be  dected ; 
and  those  persons  who  reeehre  a  nujori!^  of  the  TOtes  cast  shall  be 
declared  dected. 

If  in  anj  case  the  in&rmal  baUoi  resolt  in  giving  a  miyoritj  for 
an  J  one,  it  maj  be  declared  fi>nnal  bj  *  majority  TOte. 

5.  The  Stated  Meetings,  with  the  exo^ytion  of  the  annnal  meet- 
ing, shall  be  deroted  to  the  conaderation  and  discoadcm  of  scientific 
subjects.  • 

The  Stated  Meeting  next  preceding  the  Annnal  Meeting  shall  be 
set  apart  for  the  delivery  of  the  Presidoit's  Annnal  Addres. 

6.  Sections  representing  special  branches  of  science  may  be 
formed  bj  the  General  Committee  upon  the  written  recommenda- 
tion of  twenty  members  of  the  Society. 

7.  Persons  interested  in  science,  who  are  not  residents  of  the  Dis- 
trict of  Columbia,  may  be  present  at  any  meeting  of  the  Society, 
except  the  annual  meeting,  upon  invitation  of  a  member. 

8.  Similar  invitations  to  residents  of  the  District  of  Columbia, 
not  members  of  the  Society,  must  be  submitted  through  one  of  the 
Secretaries  to  the  Greueral  Committee  for  approval. 

9.  Invitations  to  attend  during  three  months  the  meetings  of  the 
Society  and  participate  in  the  discussion  of  papers,  may,  by  a  vote 
of  nme  members  of  the  Greneral  Committee,  be  issued  to  persons 
nominated  by  two  members. 
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10.  Communications  intended  for  publication  under  the  auspices  of 
the  Society  shall  be  submitted  in  writing  to  the  General  Committee 
for  approval. 

11.  New  members  may  be  proposed  in  writing  by  three  members 
of  the  Society  for  election  by  the  General  Committee :  but  no  per- 
son shall  be  admitted  to  the  privileges  of  membership  unless  he 
signifies  his  acceptance  thereof  in  writing  within  two  months  afler 
notification  of  his  election. 

12.  Each  member  shall  pay  annually  to  the  Treasurer  the  sum 
of  five  dollars,  and  no  member  whose  dues  are  unpaid  shall  vote  at 
the  annual  meeting  for  the  election  of  officers,  or  be  entitled  to  a 
copy  of  the  Bulletin. 

In  the  absence  of  the  Treasurer,  the  Secretary  is  authorized  to 
receive  the  dues  of  members. 

The  names  of  those  two  years  in  arrears  shall  be  dropped  from 
the  list  of  members. 

Notice  of  resignation  of  membership  shall  be  given  in  writing 
to  the  General  Committee  through  the  President  or  one  of  the  Sec- 
retaries. 

13.  The  fiscal  year  shall  terminate  with  the  Annual  Meeting. 

14.  Members  who  are  absent  from  the  District  of  Columbia  for 
more  than  twelve  months  may  be  excused  from  payment  of  the 
annual  assessments,  in  which  case  their  names  shall  be  dropped 
from  the  list  of  members.  They  can,  however,  resume  their  mem- 
bership by  giving  notice  to  the  President  of  their  wish  to  do  so. 

15.  Any  member  not  in  arrears  may,  by  the  payment  of  one 
hundred  dollars  at  any  one  time,  become  a  life  member,  and  be 
relieved  from  all  further  annual  dues  and  other  assessments. 

All  moneys  received  in  payment  of  life  membership  shall  be 
invested  as  portions  of  a  permanent  fund,  which  shall  be  directed 
solely  to  the  furtherance  of  such  special  scientific  work  as  may  be 
ordered  by  the  General  Committee. 


OF  THE 

GENERAL    COMMITTEE    OP    THE    PHILOSOPHICAL 

SOCIETY   OP   WASHINGTON. 

January,  1881. 


1.  The  President,  Vice-Presidents,  and  Secretaries  of  the  Society 
shall  hold  like  offices  in  the  General  Committee. 

2.  The  President  shall  have  power  to  call  special  meetings  of  the 
Committee,  and  to  appoint  Sub-Committees. 

3.  The  Sub-Coramittees  shall  prepare  business  for  the  General 
Committee,  and  perform  such  other  duties  as-  may  be  entrusted  to 
them. 

4.  There  shall  be  two  Standing  Sub-Committees ;  one  on  Com- 
munications for  the  Stated  Meetings  of  the  Society,  and  another  on 
Publications. 

5.  The  General  Committee  shall  meet  at  half-past  seven  o'clock 
on  the  evening  of  each  Stated  Meeting,  and  by  adjournment  at 
other  times. 

6.  For  all  purposes  except  for  the  amendment  of  the  Standing 
Rules  of  the  Committee  or  of  the  Society,  and  the  election  of 
members,  six  members  of  the  Committee  shall  constitute  a  quorum. 

7.  The  names  of  proposed  new  members  recommended  in  con- 
formity with  Section  11  of  the  Standing  Rules  of  the  Society,  may 
be  presented  at  any  meeting  of  the  General  Committee,  but  shall 
lie  over  for  at  least  four  weeks  before  final  action,  and  the  concur- 
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rence  of  twdve  membtrB  of  ihe  CJommittee  AsJl  be  necemarj  to 
deaknL 

TheSecretBjy  of  the  General  GommittoedimU  keep  a  diroiialogi- 
cal  register  of  the  electioiiB  and  scoq^^atneeB  of  memben. 

8.  These  Btaadmg  Boles,  and  those  for  the  government  of  the 
Societj,  shall  be  modified  onlj  with  the  consent  of  a  majanty  of 
the  memb^»  of  the  General  CSommittee. 


FOR  THE 

PUBLICATION  OF  THE  BULLETIN 

01*  THE 

PHILOSOPHICAL  SOCIETY  OP  WASHINGTON. 

January,  1881. 


1.  The  President's  annual  address  shall  be  published  in  full. 

2.  The  annual  reports  of  the  Secretaries  and  of  the  Treasurer 
shall  be  published  in  full. 

3.  When  directed  by  the  General  Committee^  any  communication 
may  be  published  in  full. 

4.  Abstracts  of  papers  and  remarks  on  the  same  will  be  pub- 
lished, when  presented  to  the  Secretary  by  the  author  in  writing 
within  two  weeks  of  the  evening  of  their  delivery,  and  approved  by 
the  Committee  on  Publications.  Brief  abstracts  prepared  by  one 
of  the  Secretaries  and  approved  by  the  Committee  on  Publications 
may  also  be  published. 

5.  Communications  which  have  been  published  elsewhere,  so  as 
to  be  generally  accessible,  will  appear  in  the  Bulletin  by  title  only, 
but  with  a  reference  to  the  place  of  publication,  if  made  known  in 
season  to  the  Committee  on  Publications. 


Note.  The  attention  of  members  to  the  above  rules  is  specially  request^'d, 
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NAME. 


Abbe,  Cleveland 

Abert,  Sylvanus  Thayer. 


Adams,  Henry 

Aldis,  Asa  Owen 

Allen,  James 

Alvord,  Benjamin 

Antisell,  Thomas  (a)  ... 
Avery,  Robert  Stanton. 


Babcock,  Orville  Elias 

Bailev,  Theodorus  (6) 

Baird,  Spencer  Fullerton  (a) 


Baker,  Frank... 
Baker,  Marcus. 


Bancroft,  George 

Barnes,  Joseph  K  («)  

Bartley,  Thomas  Welles 


Bates,  Henry  Hobart 

Beardslee,  Lester  Anthony  (c). 
Bell,  Alexander  Graham 


Bell,  Chichester  Alexander., 
Ben6t,  Stephen  Vincent  (a) . 
Bessels,  Emil 


Billings,  John  Shaw  (a) 
Birney,  William « 


P.  O.  Addbess  and  Residence. 


• »♦»■>■»■* •• 


Army  Signal  Office.    2017  I  St.  N.  W. 
Engmeer's  Office,  War  Department. 

1724  Penn.  Ave.  N.  W. 

1605  H  St 

1617  Rhode  Island  Ave.  N.  W. 
Army  Signal  Office.    1707  G  St.  N.  W. 

1207  Q  St.  N.  W 

Patent  Office.    1311  Q  St.  N.  W 

Coast  and   Geodetic  Survey  Office. 

320  A  St.  S.  E. 
2024  G  St.  N.  W. 


•«•••••••«•••••• 


Bimie,  Rogers  (c).. 

Burchord,  Horatio  Chapin.. 


Burnett,  Swan  Moses... 
Busey,  Samuel  Clagett 


Capron.  Horace  (a) 

Case,  Augustus  liUdlow  (c).... 
Casey,  Thomas  Lincoln  (a)  .... 


Smithsonian  Institution.    1445  Mass. 

Ave.  N.  W. 

326  est.  N.  W 

Coast  and   Geodetic  Survey  Office. 

1205  Rhode  Island  Ave.  N.  W. 

1623  H  St.  N.  W „ 

Surg.  Genl's  Office.    17'23  H  St.  N.  W. 
Office.  1343  F  St.  N.  W.    Res.,  1016  13th 

St  N  W 

Patent  Office.    1313  R  St.  N.  W 

Navy  Department 

1221  Conn.  Ave.  N. W.  Res.,  1302  Conn. 

Ave.  N.  W. 
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1831,  Feb.  — 

1873,  Mar.  1 

1882,  Feb.  25 

1872,  Mar.  23 
1871,  Mar.  13 
1879,  Oct.  U 

1871,  June  9 

1873,  Mar.  1 
1871,  Mar.  13 

1881,  May  14 

1870,  Mar.  11 

1875,  Jan.  16 

1871,  Mar.  13 

1873,  Mar.  29 

1871,  Nov.  4 

1875,  Fob.  27 
1879,  Mar.  29 

1881,  Oct.   8 

1871.  Mar.  13 

1876,  Jan.  16 

1871.  Mar.  13 
1879,  Mar.  29 

1876,  Mar.  11 
1879,  May  10 

1879,  Mar.  29 

1874,  Jan.  17 


1871.  Mar.  13 

1872,  Nov.  10 


The  Portland 

Navy  Department.    Bristol,  R.  I. 
Engineer  Bureau,  War  Department.  1  1871i  Mar.  13 
ifii)  K  St  N.  W.  I 
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•••«•« ••••••  •«• 
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GeneraTa  Office.     924 
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Smithsonian  Institution^....^. 
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Ave.,  Le  Droit  Park- 
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IttS,  Feb.  2S 
1871,  Mar.  U 
1874,  Apr.  U 
1880,  Dee.    4 

1882,  F^eb.  SS 
1877,  Feb.  M 

1882.  3far.  S 

1874.  Apr.  11 


1871,  Xar. 

1879,  Oct 

1880.  F^>. 
1874,  Jan. 
1871,  Mar. 

1873,  Jan. 
18T9,  Not. 
1871,  Mar. 

1874,  Mar. 
1871,  Apr. 


13 
21 
14 
17 
13 
4 
22 
13 
28 
29 


1871,  Mar.  13 
1874,  Jan.  17 
1880,  Jane  19 


1872,  A|n-. 
1881,  Apr. 


30 


1880,  Dec  18 

1879,  Feb.  15 
187«,  Feb.  12 

1974,  Jan.  17 

1873,  Dec  20 

1872,  Jan.  27 
1871,  Mar.  13 

1871,  May  27 
18T1,  Mar.  13 

1874,  >lay     8 

1871,  Jane   9 
1871,  Mar.  13 

1871,  Mar.  13 

1873,  Mar.  1 

1874,  Jan.  17 
1874.  Jan.  17 

1876,  Feb.  12 

1881,  May  14 
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1882,  Mar.  25 
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1874,  Jan.  17 

1875,  Feb.  27 
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1874,  Jan.  17 
1878,  Mar.  16 

1880,  Dec  18 


PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 


17 


NAME. 


Gilbert,  Grove  Karl 

Gill,  Theodore  Nicholas  (a).. ......... 

Godding,  William  Whiting 
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•••  •«  •  ■•< 


P.  O.  Addbssb  AXD  REglDCrCE. 


Geological  Survey.    Le  Droit  Park 

Smithsonian  Inst  321-323  4^  St  N.W. 
Government  Asylum  for  the  insane ... 
National  Museum.  1G20  Mass.  Av.  N.  W. 

Coast  and  Geodetic  Survey  Office 

Bureau  of  Military  Justice,  War  Dept 
Columbian  College.    1305  Q  St  N.  W. 


Denver,  Colorado 


1738  N  St  N.  W 

Bureau  of  Navi«ttion,  Navy  Dept. 

West  Lebanon,  N.  H 

War  Department    1915  G  St  N.  W. 
600  20th  St  N.  W 


Office  Light  House  Engineer,  Charles- 
ton, 8.  C. 
Naval  Observatory.    2715  N  St  N.  W. 


••••«•••••« 


Naval  Observatory.    1416  G  St  N.  W. 

Tustin  City,  Los  Angeles  Co..  Cal.- 

Greological  Survev.    1803  Arch  street, 

Philadelphia,  Penna. 
Army  Signal  Office.  1209  R.  I.  Av.  N.W. 
Army  Signal  Office.    ICOl  K  St  N.  W. 


Bureau  of  Ethnologjr.    903  M  St  N.W. 
Coast  and   Geodetic  Survey  Office. 

1709  Rhode  Island  Ave.  N.  W. 
Nautical    Almanac    Office.    318   Ind. 

Ave.  N.  W. 

Madison.  Wisconsin 

Geological  Survey 

Agricultural  Dej)artment « 

Rochester,  N.  Y. .,        ., 


Jackson.  Henry  Arundel  Lam  be  (c) 

Jeffers, William  Nicolpon  (dj 

Jenkins,  Thornton  Alexanaer  (a).. 
Johnson,  Arnold  Burgess 


Johnson,  Joseph  Taber 

Johnston,  William  Waring. 


Kampf,  Ferdinand  (6) ^.... 

Keith,  Reuel  (c) ^ 

Kidder,  Jerome  Henry 

Kilbournc,  Charles  Evans.. 

Kine,  Albert  F'reeman  Africanus.. 

King.  Clarence  (d) ....„ 

Knox,  John  Jay 

Kummell,  Charles  Hugo 


I^ne,  Jonathan  Homer  (a  b). 
Lawver,  Winfield  Peter.- 


Lee,  William 

Lincoln,  Nathan  Smith.. 
Loekwood,  Henry  H.  (d) 
Loomis,  Eben  Jenks 


••••*• ••••«•  •■•■•« 


Lull.  Edward  Phelps 

Lyf'»rd,  Stephen  Carr  (d). 


Macauley,  Henry  Clay  (c) 

MoGuire,  Frederick  Banders.... 

Mock,  Oscar  A.  (6) .^........ 

McMurtrie.  William 
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S.  E.  Comer  15th  and  K  Sts.  N.  W 

Army  Med.  Museum.  1709  M  St  N.W. 

War  Department 

Hyde  Park,  Penna... 

Navy  Department , 

2115  I'enn.  Ave.  N.  W 

Light  House  Board,  Treasury  Dept 
Wl  Maple  Ave.,  Le  Droit  Park. 

937  New  York  Ave.  N.  W 

1401  H  St.  N.  W , 


Navy  Department.    IGOl  O  St.  N.  W. 
Armv  Signal  Office.  Lexington  House. 
726  13th  St  N.  W    .„ 


Treasury  Dept.     1127  10th  St  N.  W..... 
Coa.<«t  and   Geodetic   Survey  Office. 
008  Q  St  N.  W. 


Mint  Bureau,  Treasury  Department 
1912  I  St  N.  W. 

2111  Penn.  Ave.  N.  W « 

1514  H  St  N.  W 


Nautical  Almanac  Office.    1413  College 

Hill  Terrace  N.  W. 
Navy  Department    1313  M  St  N.  W.... 
Ordnance  Office,  War  Department 


1306  F  St  N.  W.    Res.,  614  E  St  N.  W. 


Agricultural  Dept    1728 1  St  N.  W.«... 


Datk  of 
Anmsnoir. 


873,  June  7 
871,  Mar.  13 

879.  Mar.  29 

874,  Jan.  31 

875,  Dec.  18 
871,  Nov.    4 

880.  Mar.  14 

874,  Apr.  11 

878,  Afay  25 
880,  J  une  19 

879,  Feb.  16 

875,  Nov.  9 
871,  Mar.  13 

875,  Apr.  10 
879,  Feb.    1 

879,  Feb.  16 

871,  Mar.  13 

873,  Dec.  flO 
871,  Mar.  13 

880,  May  8 
871,  Mar.  13 

882,  Mar.  25 

881,  Fob.  — 
871,  Mar.  13 

874,  Apr.  11 
871,  Mar.  13 

879,  Feb.    1 

873,  June  21 
879,  Mar.  29 

879,  Mar.  29 

874,  Jan.  31 
87.3,  Jan.  18 
871,  Mar.  13 
877,  Dec.  21 

876,  Jan.  30 

880,  Jan.     3 

877,  Feb.  24 
871,  Mar.  13 

878,  Jan.  19 

879,  Mar.  29 

873,  Jan.  21 

875,  Dec.  18 
871,  Oct  29 
88* >,  Mav    8 

880,  June  19 
875,  Jan.  10 
879,  May  10 

874,  May    8 

882,  Mar.  25 


871,  Mar.  13 
881,  Feb.  19 

874,  Jan.  17 
871,  May,  27 

871,  Oct   29 
880,  Feb.  14 

875,  Dec.    4 
873,  Jan.   18 

880,  Jan.     3 
879,  Feb.  16 

872,  Jan.  27 

876,  Feb.  26 


1^  L1£I   OF   MEMEEKE   OF  TH£ 

>  AMt.  J-.  ■-■  AJ.waK  un-  hMnami-         [    £^^ 
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i»*_  IKS.  ^  M,  s:  V, 
Jju-  ■ .-...  .■■»-■>■'-  fab'jfw  .?■.- ..,.—....—  - — -_..„...._... . ■  ifr.ii.  May  » 

KuT  -i.  '.<:;>  V  iii'v-L      .  .'. .-_-'  Culiliiiiiiiuu  CuUe^r'l3(r<if»L!r.''#.  ,  ICcH:!  Jacl  lu 

X'-.k/.  ji-p'-.i-.' -}■*(■  .t._.-.".'.'l  i'w  iwiMJ^eL;""T3et  laiimd^'lL,"!  ifrri  Mb!  M 

Xi'iiu.     >:-..u:e'i»^.*'     ''-  iiiicu«-     IS»  \'enu.-iit  «n.  ^.  'W ,  im,  Mai.  U 

»et;-^,i.  '.;  iwi:  L«-vik.. — Svvj-  Ym.-.L  VuiuiLfniK..  !>.  C  _  .  _.  !  IKT.  F**..  SI 

Xt'».  U  ..iku.  :>Ehi.uv: -.  Anby    :Jt^-»i    Mbi«=n.,     MS  S«w  '  im.  Ivo.  Xr 

Ti-rc  ir.,  .■(.  \f .  ; 

jivri-..,iiiL-.;v»e't.iii!.a;f"!™!  nV ikCC's.'w.'".;!!!!'!"";™!""^  Iffr,  Fet..  a 

X-..-»v.v.h.-.  >«i.i/t*nrt. K  V.  BfUl*.    Ihn„  5-jf  aifa  Sl  K.  W.     M«i.  &«.    s 

Sv*v.-a.:.^:!i.-tii  a ^ .NkTj  liviiknmnit.    IKKIUL  s«.N.^.    im.  Mar.  U 

Sua'..;*,  '.^lor.w  Wmiy  ;« _ . . ,  lITi  Xwr    t 

Sixi'-Arj!..  WuivrLUkb  ■; '  Tc^i|E:k;;[i«T3fP»lC'St«Il(^   lasi^  IfTU  Hu.  U 

>'j!-.-...'^,'.-!.ii-.ti-      >>iirV-rVHer*.{!Bunim.    »K  Sew     ieta,  Har  10 
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OF  THE 


PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 


203d  Meeting.  October  8, 1881. 

The  Society,  in  accordance  with  the  notice  of  adjournment  at  its 
last  June  meeting,  resumed  its  sessions. 

The  President  (Mr.  J.  J.  Woodward)  in  the  Chair. 

Thirty-eight  members  present. 

Mr.  G.  K.  Gilbert  read  a  communication  on 

the  quaternary  climate  of  the  great  basin. 

The  matters  contained  in  this  communication  were  a  summary  of 
certain  chapters  which  will  appear  from  the  pen  of  Mr.  Gilbert  in 
the  Second  Annual  Report  of  the  Director  of  the  United  States 
Geological  Survey  now  in  press.  The  observations  of  which  the 
communication  was  a  resume  were  made  in  his  capacity  of  Geologist 
in  charge  of  the  Exphoration  of  the  Utah  Division. 

Remarks  were  made  on  Mr.  Gilbert's  communication  by  Mr. 
Thomas  Antisell. 

Mr.  E.  B.  Elliott  also  made  a  communication  on 

ACCRUED  interest  ON  GOVERNMENT  BECUTITIE8. 

Mr.  W.  B.  Taylor  exhibited  to  the  Society  a  photographic  print 
from  a  single  negative  including  about  140  degrees  of  panorama. 
The  ordinary  camera  does  not  usually  comprise  more  than  about 
60  degrees,  and  requires  as  a  necessary  condition  of  good  definition 
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peirfWt  FUbilitT  of  tb^  JeD;  ui^l  ilie  pl&T&  Is  ihe-  ]:a-i»£E!:  case,  an 
iDEpeeiJon  of  lie  ttto  iiouws  jireseated  in  lit  rsi*:  TJeT,  ■iST<ii:iaiiT 
of  lit  IrjiiEW  -jne  near  ih*  middl'^r  c.f  iLt  siwnre-,    iriii  ".ie  c^rT€«Q 

(amerm  was  tmpJ'jTtjd :  iLe  I'.'iig  sr-nKrive  pia.'ufc  iiiviiij  tTidfclij 
beeu  Kiii'j;tii.«ifj;i=lT  l-jot*J  '.rtziivtrsrrij'  in  ihi  i%va?e  'iirwrJiL  ;:■ 
T±i!«  of  lb*  obV/riv*'.  Tiii?  i«Tf*«  •»ori:iian':'i;  -T'f  lir  rif-  ]vi- - 
itDd  i:JJdi[itf  iiJvi'<:iiitiiU  oouj'i  'm-  'Ar^zira  Lj  a  is^iu^ical  ^eariag : 
aud  tilt  exvroiwi  Jands^wr  >*e  ihi^  sncceadveiT  jjajirssseni  ap-::; 
advantiuij  j/jnyjae  of  '.be  pin*.* — iiTohMy  ibroag-b  &  Tenical  Sii: 
ill  ft  diapLrbgni  ianmtidk'^lr  lu  fr'^ni  of  iht  plfl^e.  Tliu  li^  <M-rt- 
ja'.ioL  of  iiiOTtifniLi  ba;  b*i%ii  verr  penw;  ii  eTidsDssri  by  ihe 
adtirab^t  f.rr-J:Wiv:j  vf  (rTerr  detail  in  the  ii:-V'rraii.  li  wii!  l* 
•jhn^rvfA  ibat  ::je  tbr=r*  mtn  ^taodiug  in  difftr;i.i  tat^  i-f  ib*  tel-i 
'jf  ritw  art  '^.'.t  atd  ".},■?  sanit  iudividual.  ■"■bo  bii  bad  lime  i^.  pass 
)>%Liii^  ibt  liftrjititL:,  aLU  I'j  nrjci  lakt  a  Sr'""'  t:':>k:;ol  Ic  Mfatit* 
of  lit  iLori:,^  <*ajtra.  By  btudicg  tbt  lone  carl  inw  a  p?:ncaTt 
ar";  6',Mjt»:.s*  B^'-Tt  tbaii  ibt  third  of  a  cvikidtrr,  and  plawnz  :he 
tyt  a-:  tbt  axU  of  '.jrraiure.  it  wili  br  =^*a  :bsi  ibe  varic-u*  sllgii', 
lib-.Vin.Viz.'i  of  ;*trij>Kr:!Te  panieular'.T  in  ibe  bo'i*e*  are  «tai- 
plt^i^Ir  v^r.-t/.-ifi. 

5Ir.  J.  M.  ToSES  exbibit^^i,  apropot  to  the  aoi)r>»?biEg  «nte-n- 
uiai  of  tbt  --j-TvEder  of  C^rewaiiis  at  Yorkiowa.  t^nain  we',1  pre- 
fctrvtd  spt^mtiis  of  coias  and  tntdaU  of  natioaa!  hin-?rio  inieris:, 

'1._  BroLZt  v>py  of  medal  given  lo  Washinpon  on  ibe  evacua- 
tion of  E-Aton. 

2.    A  br>tK  copy  of  a  medal  of  Lafayetie. 
3-.    A  broazt  copy  of  a  meila!  <.-i  Columbus, 
4.     A  very  fins  ball  dollar  of  \1^,. 
'b.    A  verr  nne  Washington  cent  of  1751. 


204th  SIeetixg.  Octobes  22.  lisl. 

The  President  in  the  Chair. 
Forty  members  prrsent. 
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Mr.  A.  B.  Johnson  presented  the  following  communication  on 

BECENT    INVESTIGATIONS   BY    THE    LIGHT-HOUSE    BOARD   ON    THE 
ANOMALIES  OF  SOUND  FROM  FOG  SIGNALS. 

Among  our  erroneous  popular  notions  is  one  which  occasionally 
brings  practical  men,  even  ship-masters,  to  grief.  It  is  the  idea 
that  sound  is  always  heard  in  all  directions  from  its  source  accord- 
ing to  its  intensity  or  force,  and  according  to  the  distance  of  the 
hearer  from  it.  Instances  of  this  fallacy  have  accumulated,  and 
they  are  emphasized  by  shipwrecks  caused  by  the  insistance  of 
mariners  on  the  infallibility  of  their  ears,  who  have  accepted  un- 
questioned the  guidance  of  sound  signals  during  fog  as  they  have 
that  of  light-houses  during  clear  weather.  The  fact  is,  audition  is 
subject  to  aberrations,  and  under  circumstances  where  little  ex- 
pected. We  have  learned  by  sad  experience  that  implicit  reliance 
on  sound  signals  may,  as  it  has,  lead  to  danger  if  not  to  death. 

The  wreck  of  the  steamer  Rhode  Island,  on  Bonnet  Point  in 
Narragansett  Bay,  which  happened  on  November  6,  1880,  when  a 
million  dollars  in  property  was  lost,  was  caused,  it  was  said,  by  the 
failure  of  the  fog-signal  on  Beaver  Tail  Point  to  sound  at  that 
time.  Thereupon  the  Light-House  Board,  which  has  charge  of  the 
sixty  and  more  fog-signals  on  our  coasts,  made  an  investigation 
which  showed  that  the  fog-signal  was  in  full  operation  when  the 
wreck  took  place ;  but  it  also  brought  out  the  fact,  that  while  there 
was  no  lack  in  the  volume  of  the  sound  emitted  by  the  signal,  there 
was  often  a  decided  lack  in  the  audition  of  that  sound,  so  much  so 
that  it  would  not  be  heard  at  the  intensity  expected,  nor  at  the 
place  expected ;  indeed  it  would  be  heard  faintly  where  it  ought  to 
be  heard  loudly,  and  loudly  where  it  ought  to  be  heard  faintly ;  that 
it  could  not  be  heard  at  all  at  some  points,  and  then  further  away 
it  could  be  heard  better  than  near  by  ;  that  it  could  be  heard  and 
lost  and  heard  and  lost  again,  all  within  reasonable  ear  shot,  and 
all  this  while  the  signal  was  in  full  blast  and  sounding  continu- 
ously. 

The  following  table,  A,  will  give  the  results  obtained  by  the  of- 
ficer of  the  navy  who  investigated  these  phenomena,  and  reported 
to  the  Light-House  Board : 
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moderate  from  the  West ;  Weather  clear  and  cold,  znth  a  bright  sun.  Time, 
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Last  summer,  I  had  an  opportunity  while  on  a  light-house 
steamer,  to  experience  something  of  the  variations  in  the  audition 
of  the  Beaver  Tail  fog-signal.     When  the  steamer  left  the  light- 
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house  landing,  the  fog-signal  was  to  sound  for  a  given  time,  and  to 
commence  when  the  steamer  had  reached  a  given  point,  half  a  mile 
distant.  When  that  point  was  reached,  we  could  see  by  the  steam- 
pufis  coming  from  the  'scape  pipe,  that  the  signal  was  being  blown ; 
but  we  could  not  hear  its  sound ;  nor  did  we,  as  we  continued  on 
our  course,  running  away  from  the  light  station  for  the  next  five 
minutes.  When  near  to  Whale  Rock,  less  than  a  mile  and  a  half 
distant  from  the  signal,  the  steamer  was  stopped,  silence  was  ordered 
fore  and  aft,  and  we  all  listened  intently.  The  expert  naval  officers 
thought  they  heard  a  trace  of  the  fog-signal,  but  my  untrained  ears 
failed  to  differentiate  it  from  the  moan  of  the  whistling  buoy  close 
to  us.  Yet  the  blasts  of  the  ten-inch  steam  whistle,  for  which  we 
were  listening,  can  often  be  heard  at  a  distance  of  ten  miles. 

Soon  after,  I  had  another  opportunity  to  further  observe  the 
operations  of  this  signal.  We  left  Narragansett  Pier,  R.  I.,  on 
Aug.  6, 1881,  at  4  P.  M.,  in  a  dense  fog,  with  a  strong  breeze  from 
the  W.  S.  W.,  and  a  heavy  chop  sea.  We  wished  to  ascertain  how 
far  the  Beav|r  Tail  fog-signal  could  be  heard  dead  to  windward 
and  in  the  heaviest  of  fogs.  At  Whale  Rock,  one  and  one-third 
miles  from  it,  we  did  not  hear  a  trace  of  it.  Then  the  steamer  was 
headed  directly  for  Beaver  Tail  Point,  and  we  ran  slowly  for  it  by 
compass,  until  the  pilot  stopped  the  steamer,  declaring  we  were 
almost  aboard  of  the  signal  itself.  Every  one  strained  his  ears  to 
hear  the  signal  but  without  success  ;  and  we  had  begun  to  doubt  of 
our  position  when,  the  fog  lifting  slightly,  we  saw  the  breakers  in 
altogether  too  close  proximity  for  comfort.  We  passed  the  point  as 
closely  as  was  safe ;  and,  when  abreast  of  it  and  at  right  angles 
with  the  direction  of  the  wind,  the  sound  of  the  fog-signal  broke  on 
us  suddenly  and  with  its  full  power.  We  then  ran  down  the  wind 
to  Newport,  and  carried  the  sound  with  us  all  the  way.  The  fog 
continuing  during  the  next  day,  the  signal  kept  up  its  sound,  and 
we  heard  it  distinctly  and  continuously  at  our  wharf,  though  five 
miles  distant. 


On  the  night  of  May  12,  1881,  about  midnight,  the  Galatea,  a 
propeller  of  over  1500  tons  burden,  with  a  full  load  of  passengers 
and  freight,  bound  through  Long  Island  Sound  from  Providence 
to  New  York,  grounded  in  a  dead  calm  and  a  dense  fog  on  Little 
Gull  Island,  about  one-eighth  of  a  mile  from  and  behind  the  fog- 
signal,  and  got  off  two  days  later  without  damage  to  herself  or  loss 
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of  lift  (n*  fpeigbt.  Ii  va?  as  oeiuI  alJeg^ed  tIiu  t^  feg-sciul.  s 
■uum  HT«o.  ml  Ijrde  Gull  Lisht,  iraf  soi  in  (•pen.ticiii  ai  iLe  ^z^e 
bf  ilic  a'x-idi^T.  asd  ihe  Ligbi-Hoiu«  Board.  aliKj.  b«  nsaal  •■rr.-r^ 
diai«]y  cirdired  as  iiiTt£iiga.iiciii.  Thif  waf  madt  hr  tlie  Assiaz; 
Insjfiflor  i'f  lie  Lagia-Hciu*  Dismct.  a  nava]  cS(«r.  irho  rptiia^oi 
iliai  afi*T  taSitig  ibt  iw.-m  tTidecw  of  ihe  jizi-.-teeps!:*  ai  U-^^-s 
Gull  Slid  liji^  oUi^r  ils'hi-sia.TioDe  wiiluD  Learing  disiiiic«.  of  c^^is 
Gi'Vcraajrsi  cfiwri  who  were,  for  ihe  amt  'Masc. »  }cic»T*id  -.hti 
ihev  mifhi  tare  ijad  kiio-»]i)dg%  of  lie  ^-'^  and  of  lit  c-ff  cfc**  :.f 
vt«<-e];  liiai  vere  -viiiin  tar  tboi.i2?liidkir  ii':«e  i-f  lie  Gx^i«a. 
be  rcS'^bt'd  ibe  ix-ac'.afioc  liii  lie  fog-o^naJ  wae  s^cadiij^  a:  izre' 
lime  of  lie  aKidesi :  and  liia.!.  a]i3i<>a^b  lie  fct^ -s^:ta]  *■«£  iHArd 
ai  Mtkj.".  nf^K-s  nilis  disaiii  in  auciiifcr  dirti;'tj;c  aaa  aL-Jjo^ja 
ii  wu  biard  {c  a  F:£am  rag  a  oiije  b^r-rind  lieGaJaua:  ■>»'  ii  w:ac 
biord  faiciJT.  i:"  at  all.  -.'&  lia:  tcsmI  :  azi  if  beard  U  aZ.  wa<  fo 

T:.i-  r^p:.-;  ii  i^  iiiel:'  f-11  :f  iii«"»L  I;  aj^^a^  liia:  lii 
:'5.-Tr  iw-s:  wrejsl  isT^  sMsaiiTj;'  *:■■:■:-£  liiil-r  G^I.  wi.il'r  Ti* 
f---t-:rxjl  wij  i-  full  ':  jisi,  i^  -vari;  ss  'clz:a  :f  weaiier.  i;i  -.ia; 
a<  i.-ii  lie  aitsjrt:;:ii  is  aaiiiia  'an  w=J¥  ai  ii=irr:ii  az.i 
*Tsi:  ziire  «:>Kirl:  liaz  ii:«t  Iwfrre  =:Ttii~=d  a$  iittfriecsiii  a: 
&&T-e;  Tail.  Tie  rs*.£-^  :f  i.»  ;':*irra:i:-^  are  j-Tisiz  Tii'.es  B 
a-i  0:  i^l  i^  *i.:i  ■-•»**  li-;  c^r-ziii;:::  .-:  Uri  taaxz'-ix  a  -i 
iz=iii:TT,  ;re»::js.  K:=T«*:wre  azi  :^:^>z  «t*k;-wt:.  a*  it  alin 

Taso;  3. 


I 


PHILOSOPHICAL  S00IE1T  OF   WASHINaTON. 


27 


umber  of 

Observation. 

imo  of  Obser- 
vation. 

ifttance  from 
Little  Gull  Is- 
land fog  signal 
in  stat  miles. 
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n  scale  of  ten. 
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3% 
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iH 

0 

lO 

zH 
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II 

3%    * 

2 
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12 
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2 
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2H 

3 
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2% 
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10 
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rH 
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2H 
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m 
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28 
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^H 

;^ 
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0 

Changed  course. 

30 
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2 

>^ 

31 
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iH 
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10 
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35 

'X 
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36 
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'X 

8 
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37 

•^ 

8 

38 
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Stood  N.  E. ;  sound  gradually  increasing. 
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'A 

3 
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I  55 
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Changed  course. 

41 

H, 

2 
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H 
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44 

r» 

10 

45 
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46 
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47 

1 

1 
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2 

2 

49 
50 
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I 
0 

Lost  the  sound. 

SI 

1 

zK 

0 

52 

4  45 

4'4 

0 

Bartletts  Reef  light-ship;    wheels  stopped 
no  sound. 
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28  bulletin  of  tee 

Table  C. 

Otsti-jaliaai  at  Littit  Guil  tsianJ,  Lang  hUnd  Seund,  yu!y  /j,  iSSt,  com- 
miming  at  O.jo  A.  Jt.  TTuriHetnttir,  _jp°  Fahr.  BaronuUr,  zg.8o.  Wind, 
lf'..V,  ly.,  /ortS  J,  iauUng  /Q  Iki  -aiestTiiard  and  incrtasing gradttally. 


Chinged 
About  li 

mile 

e.  runniDg  E. 
from  last  >ut:on. 

Chjjig*! 

,;„ 

e.  ruQdng  X.  by  W 

."i  W 

Ab.^at  "i 
Changed 

?iS 

e,  nmning  \V. 

Oq  August  3d,  I  had  au  opportmiity  to  hear  this  fog-signal  myself, 
aud  to  note  va  audibility.  Tb<.'  wind  was  from  the  eouth  and  very 
light :  the  air  was  damp,  smoky,  hazy.  and.  as  the  sailors  say,  hung 
low;  the  barometer  siood  at  2^)  ?<]  ;  ifa«  tide  was  about  flood.  Our 
Bteamcr  was  ruu  tor  six  miles  in  the  axis  of  the  siren's  trumpet, 
which  was  souuded  tor  our  beneiii  a:  iw  iu!i  torce.  Xoie  was  made 
every  thinl  minute  in  a  scale  of  leu  of  the  intensity  of  the  i'ouud. 
and  ii  was  tbund  that  the  audition  deortrasdl  normally  wiili  the 
disiauue  tor  tho  first  two  miles:  at  -i  miles  it  had  fallen  off  one- 
half;  at  S  luiies  it  had  fallen  to  one-tenth  its  power:  a;  :^t  miles 
away  we  eouKl  hear  but  a  faint  murmur,  and  wheu  4  miles  distant, 
wf  had  K\«t  it  Oiuupletely :  and  yet  there  seemoti  H  b^  uo  reason 
why  we  »lioiild  not  have  hean.1  it  clearly  at  three  limes  that  distance. 

The  next  iuorinn<;  was  calm,  but  heavy  with  white  fog  :  yet  we 
heard  the  Little  Ciull  sin-n  disttuctly  though  it  was  103  miles  od*.  as 
we  lay  at  our  diH'k  iu  New  L.^udou.    The  steamer  rau  out  of  the 
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harbor,  but  was  compelled  to  anchor  so  thick  was  the  fog  ;  yet  we 
heard  Little  Gull  though  1\  miles  off,  at  a  force  of  6  in  the  scale  of 
ten,  and  the  sound  was  so  clear  cut  and  distinct  that  we  could  dif- 
ferentiate it  from  the  siren  at  the  New  London  light,  which  was 
much  nearer  to  us.  The  steamer  worked  round  to  inspect  the 
neighboring  lights,  and  we  heard  the  Little  Gull  siren  when  at 
North  Dumpling  light  station,  7  'miles  off,  at  a  force  of  6 ;  at 
Morgan's  Point  Light,  10  miles  off,  at  a  force  of  5,  and  we  contin- 
ued to  hear  it  at  an  intensity  of  from  5  to  6  as  we  worked  around 
among  the  other  lights,  within  a  compass  of  10  miles,  till  the  fog 
broke  and  the  siren  ceased. 

Opportunity  soon  occurred  for  making  more  critical  experiments. 
On  a  fine  day  we  ran  out  to  X^ittle  Gull,  had  the  siren  started  under 
full  steam,  and  then,  following  out  a  pre-arranged  program,  ran 
round  Little  Gull  Island  in  such  way,  as  to  describe  a  rectangle  of 
about  8  by  10  miles,  its  longest  side  running  nearly  north  and 
south.  No  fixed  rate  of  speed  was  maintained,  but  the  steamer 
slowed,  backed,  or  stopped,  as  was  necessary.  The  atmosphere  was 
what  the  sailors  call  lumpy,  and  Prof.  Tyndall  calls  non -homo- 
geneous. Prof.  Henry,  when  writing  of  a  like  condition,  said: 
*"  As  the  heat  of  the  sun  increases  during  the  first  part  of  the  day, 
the  temperature  of  the  land  rises  above  that  of  the  sea,  and  this 
excess  of  the  temperature  prodiices  upward  currents  of  air,  disturbing 
the  general  flow  of  wind,  both  at  the  surface  of  the  sea  and  at  an 
elevation  above."  Observations  were  made  and  noted  in  a  scale  of 
ten,  of  the  force  or  intensity  of  the  signal's  sound  as  it  reached  us 
at  the  end  of  each  minute.  The  following  Table  D  shows  a  sufficient 
number  of  the  results  for  our  purposes,  taken  from  the  tabulated 
schedule  of  our  notes.  The  table  also  shows  the  condition  of  the 
atmosphere  during  our  observations. 


*L.  H.  Bogrd*s  Rep.  for  1875,  P^^  ^^^' 
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At  4  P.  1[.  iwi>  i>t'  lis  went  in  a  row  biial  to  Little  Gull  trom  the 
steamer  wliicli  lay  to  her  anchor  half  -s  mile  nS,  anil  veritieil  the 
tact  thnr  ihe  tog-^i^al  had  been  in  full  operation  during  the  time 
of  riiiroliservatiocd  by  the  report  of  r.he  swamer's  mate,  who  bad 
been  left  there  tor  that  piirpiMe.  It  then  oi.i:urred  to  us  to  investi- 
gate still  luiire  ul-wely  what  appeareil  to  be  a  space — a  circle  of 
silence — in  which  we  hail,  duriujr  the  experimenta  of  the  morniug, 
faileil  to  hear  the  si;^al.  After  having  had  the  «ireu  put  in  full 
operation  again,  we  pulled  toward  chi.'  ijcarer  end  of  Great  Gull 
laland,  the  siren  sonn.linij  nifaiKtme  with  earsplitting  force.  When 
about  fiO()  yards  away  we  suddenly  lost  the  souu.I  a*  completely  as 
if  the  ftig^nal  had  .stoppeil.  Pulliii;^  coward  the  steamer,  not  more 
than  200  yarils.  we  reached  a  poiittion  at  right  angles  with  the  axis 
of  the  siren '.4  trumpet  when  we  suddenly  heanl  the  souud  again  at 
iu  full  torce.  Thud,  in  pulling  500  yards,  we  passed  from  com- 
plete anditinn  of  the  signal  to  absolute  inaudition ;  and  then  we 
panned  back  again   to  complete  audition  by  pulling  '200  yards  in 
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another  direction.  All  this  took  place  within  half  an  hour  in  open 
water,  always  in  full  view  of  the  signal  station,  and  without  any 
visible  obstacle  being  interposed  or  removed. 

While  on  the  island  we  learned  that  one  of  the  light-house 
keepers,  who  had  been  on  leave,  had  just  returned  from  Sag  Har- 
bor, twenty  miles  away  to  the  southeast.  He  had  failed  to  hear  the 
signal  at  all,  until  opposite  the  eastern  end  of  Great  Gull  Island, 
and  until  he  was  within  half  a  mile  of  the  siren  which  was  in  full 
operation. 

On  the  next  morning  our  steamer  anchored  about  a  mile  north 
of  Little  Gull ;  the  wind  was  light,  the  air  was  clear,  and  the  day 
was  warm  and  beautiful.  As  it  had  been  preceded  by  a  warm 
night  the  atmosphere  was  homogeneous,  and  it  was  expected  that 
we  should  have  a  day  of  normal  audition  and  barren  of  curious 
phenomena.  After  the  siren  had  commenced  its  noise  we  ran  down 
to  a  point  within  half  a  mile  of  the  light-house,  and  then  steamed 
for  Plum  Island,  running  a  little  south  of  east  for  six  miles,  when 
we  returned  as  nearly  as  might  be  on  our  own  track.  The  results 
were  curious.  We  lost  half  the  force  of  the  sound  when  within  a 
quarter  of  a  mile  of  the  siren ;  a  moment  later  we  had  lost  four- 
fifths  of  it.  Running  another  half  mile  we  were  off  the  middle  of 
Great  Gull  Island,  and  the  sound  had  increased  to  a  foroe  of  four ; 
in  five  minutes  more  it  had  dropped  to  three;  from  that  on,  until 
we  reached  the  end  of  our  six  mile  run,  it  gradually  weakened, 
and  it  had  dropped  to  a  force  of  two  when  we  turned  and  ran 
back  to  our  anchorage.  It  is  particularly  curious  that  the  sound 
had  the  same  intensity  at  three-sixteenths  of  a  mile  from  its 
source,  and  at  six  whole  miles  from  that  point,  while  it  varied 
from  two  to  ten  in  a  scale  of  ten  between  those  points.  The  results 
of  the  trip  are  more  fully  and  exactly  given  in  Table  E. 

Thinking  that  possibly  this  peculiarity  might  have  been  induced 
by  those  differences  of  temperature  in  the  strata  of  the  atmosphere 
suggested  by  Dr.  Tyudall  as  probable  cause  for  such  phenomena, 
effort  was  made  to  ascertain  something  of  these  differences  by  send- 
ing a  thermometer  to  the  upper  air.  In  the  course  of  the  afterifoon 
we  made  a  kite  some  six  feet  high,  attached  to  it  a  self-registering 
thermometer,  and  after  a  number  of  trials  succeeded  in  getting  it 
up  about  five  hundre<l  feet,  and  in  hauling  it  safely  in  again  after 
it  had  been  up  over  an  hour.  The  thermometer  had  a  wet  bulb, 
and  beside  was  protected  from  the  direct  rays  of  the  sun ;   but  it 
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regisiered  od>  half  a  degree  more  of  heat  at  its  highest  point  than 
it  had  doo«  in  the  pilot-house.  The  conrse  the  kite  took  showed 
DO  difference  h«rveen  the  air  currents  alov  and  aloit. 
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The  Light  House  Board  has  known  from  the  first  that  aberra- 
tions iu  audibility  might  occur  near  any  fog-signal.  Wheu  the 
fog-trampet  was  set  up  at  Beaver  Tail  Point  in  1856.  the  Xaval 
Secretanr  of  the  Board,  then  Lieutenant,  now  Rear  Admiral  Jen- 
kins,  U.  S.  N.,  in  company  with  Mr.  Daboll,  its  inventor,  found,  in 
returning  to  Newport,  that  they  lost  the  sound  of  the  signal  be- 
tween Beaver  Tail  and  Fort  Adams,  and  recovered  it  again  between 
tht;  Fon  and  Newport,  as  did  later  observers,  and  that  this  failure 
to  hear  it  did  not  result  from  any  failure  of  the  signal  to  opterate. 

The  B«Dard's  publications  show  that  Prof.  Henry,  its  scientific  ad- 
viser, had  the  subject  for  many  years  continuously  under  advise- 
ment, and  that  between  1865  and  1S78,  many  experiments  were 
made,  and  various  reports  on  them  were  submitted  to  the  Board,  as 
to  the  use  and  value  of  its  several  kinds  of  fog -signals.  In  1870 
the  Board  directed  General  Duane,  of  the  U.  S.  Engineers,  then 
and  still  in  its  service,  to  make  a  series  of  experiments  to  ascertain 
the  comparative  value  of  its  different  signals.  In  his  report  the 
General  said,  speaking  of  the  steam  fog-signals  on  the  coast  of 
Maine: 
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♦  "There  are  six  steam  fog-whistles  on  the  coast  of  Maine;  there  have  been 
frequently  heard  at  a  distance  of  twenty  miles,  and  as  frequently  cannot  be  heard 
at  the  distance  of  two  miles,  and  this  with  no  perceptible  difference  in  the  state 
of  the  atmosphere. 

<*  The  signal  is  often  heard  at  a  great  distance  in  one  direction,  while  in  an- 
other it  will  be  scarcely  audible  at  the  distance  of  a  mile.  This  is  not  the  effect 
of  wftd,  as  the  signal  is  frequently  heard  much  farther  against  the  wind  than 
with  it ;  for  example,  the  whistle  on  Cape  Elizabeth  can  always  be  distinctly 
heard  in  Portland,  a  distance  of  nine  miles,  during  a  heavy  northeast  snow-storm 
the  wind  blowing  a  gale  directly  from  Portland  toward  the  whistle." 

"  The  most  perplexing  difficulty,  however,  arises  from  the  fact  that  the  signal 
often  appears  to  be  surrounded  by  a  belt,  varying  in  radius  from  one  to  one  and 
a  half  miles,  from  which  the  sound  appears  to  be  entirely  absent.  Thus,  in  mov- 
ing directly  from  a  station,  the  sound  is  audible  for  the  distance  of  a  mile,  is  then 
lost  for  about  the  same  distance,  afler  which  it  is  again  distinctly  heard  for  a  long 
time.  This  action  is  common  to  all  ear-signals,  and  has  been  at  times  observed  at 
all  the  stations,  at  one  of  which  the  signal  is  situated  on  a  bare  rock  twenty  miles 
from  the  main  land,  with  no  surrounding  objects  to  affect  the  sound." 

Prof.  Henry,  in  considering  the  results  of  Gen.  Duane^s  experi- 
ments, and  his  own,  some  of  which  were  made  in  company  with  Sir 
Fred*k  Arrow  and  Capt.  Webb,  H.  B.  M.  Navy,  both  of  the  British 
Light-House  Establishment,  who  were  sent  here  to  study  and  report 
on  our  fog-signal  system,  formulated  these  abnormal  phenomena. 
He  said  they  consisted  of: 

"  I.  The  audibility  of  a  sound  at  a  distance  and  its  inaudibility  nearer  the 
source  of  sound. 

**  2.  The  inaudibility  of  a  sound  at  a  given  distance  in  one  direction,  while  a 
lesser  sound  is  heard  at  the  same  distance  in  anothfcr  direction. 

"  3.  The  audibility  at  one  time  at  a  distance  of  several  miles,  while  at  another 
the  sound  cannot  be  heard  at  more  than  a  fifth  of  the  same  distance. 

"  4.  While  the  sound  is  generally  heard  further  with  the  wind  than  against  it, 
in  some  instances  the  reverse  is  the  case. 

"  5.  The  sudden  loss  of  a  sound  in  passing  from  one  locality  to  another  in  the 
same  vicinity,  the  distance  from  the  source  of  sound  being  the  same."t 


These  experiments  were  not  confined  to  our  own  shores.  Dr. 
Tyndall,  the  well  known  English  physicist,  who  stands  in  the  same 
relation  to  the  British  Light-House  Establishment  that  Prof.  Henry 
did  to  our  own,  writes  thus : 


•Annual  Rep't  L.  H.  Board  1874,  pp.  99-100. 
t  L.  H.  B.  Annual  Rep.  1875,  page  lOG. 
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"  With  a  view  to  the  protection  of  life  and  propert)'  at  sea,  in  the  years  1873 
and  1874,  this  subject  received  an  exhaustive  examination,  observational  and  ex- 
perimental. The  investigation  was  conducted  at  the  expense  of  the  Government, 
and  under  the  auspices  of  the  Elder  Brethren  of  the  Trinity  House  [the  govern- 
ing body  of  the  British  Light- House  Establishment.] 

•*  The  most  conflicting  results  were  at  first  obtained.  On  the  19th  of  ^lay, 
1873,  t^*^  sound  range  was  3^^  miles ;  on  the  20th  it  was  5^  miles  ;  on  #ie  2d 
of  June  6  miles ;  on  the  3d  more  than  9  miles ;  on  the  loth  9  miles ;  on  the 
25th  6  miles;  on  the  26th  9/^  miles;  on  the  ist  of  July  I2j^  miles;  on  the  2d 
4  miles,  while  on  the  3d,  with  a  clear,  calm  atmosphere  and  smooth  sea,  it  was 
less  than  3  miles.''  * 

The  officer  who  made  the  reports,  as  to  the  fog-signals  at  Beaver 
Tail  and  Little  Gull,  after  the  accidents  to  the  steamers  Rhode 
Island  and  Gralatea  heretofore  mentioned,  was  the  Assistant  Inspector 
of  the  Third  Light- House  District,  Lieut.  CJomd'r  F.  E.  Ghadwick, 
U.  S.  N.;  and  it  was  he  who  had  charge  of  the  Light-House  steamer 
while  the  foregoing  observations  were  being  made,  after  Capt.  George 
Brown,  U.  S.  N.,  the  Inspector — to  whom  I  am  indebted  for  many 
courtesies  on  this  trip — was  called  elsewhere  by  other  official  duties. 
Mr.  Ghadwick  brought  to  this  work  an  unbiased  mind,  trained  in 
the  severest  schools  of  scientific  investigation.  His  object  in  all  his 
experiments  was  simply  to  ascertain  the  exact  truth  for  practical 
official  purposes.  He  had  not  proposed,  even  to  himself,  to  make 
any  generalizations  from  his  observations.  But  he  kindly  answered 
certain  of  my  questions  as  to  the  opinions  which  had  forced  them- 
selves upon  him,  and  his  answers  are  here  set  down  for  the  con- 
sideration of  those  who  use  these  fog-signals  overmuch  as  a  guide 
for  their  ships. 

•*  It  seems  to  me"  he  said  **thjt  navigators  should  understand  tliat  when  at- 
tempting to  pick  up  a  fog-signal  attention  must  be  given  to  the  direction  of  the 
wind,  and  that  if  tliey  are  to  windward,  (in  a  moderate  breeze,)  the  chances  are 
very  largely  against  hearing  it,  unless  close  to ;  that  there  is  nearly  always  a  sector 
of  about  120*^  to  windward  of  the  signal  in  which  it  either  cannot  be  heard  at  all, 
or  in  which  it  is  but  faintly  heard.  Tlius,  with  tlie  wind  E.  S.  E.,  so  long  as 
they  are  bearing  from  the  signal  between  X.  E.  and  Soutli,  there  is  a  large 
chance  that  the  signal  will  not  l>e  audible  until  it  is  very  close. 

"  As  they  bring  the  signal  to  bear  at  right  angles  with  the  wind,  the  sound  will 
almo.=t  certainly  in  the  case  of  light  wind  increase,  and  it  will  soon  assume  its 
normal  volume — being  heard  almost  without  fail  in  the  leeward  semicircle. 

"  Fog,  to  my  mind,  and  so  far  as  my  experience  goes,  is  not  a  factor  of  any  con- 
sequence wliatever  in  the  question  of  sound.     Signals  may  be  heard  at  great  dis- 

•  Sound,  by  Tyndall,  3d  Edition  English,  page  324. 
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tances  through  the  densest  fogs,  which  may  be  totally  inaudible  in  the  same 
directions  and  at  the  same  distances  in  the  clearest  atmosphere.  It  is  not  meant 
by  this  lai't  statement  that  the  fog  may  assist  the  sound ;  as  at  another  time  the 
signal  may  be  absolutely  inaudible  in  a  fog  of  like  density,  where  it  had  before 
been  clearly  heard.  That  fog  has  no  great  effect  can  easily  be  understood  when 
it  is  known,  (as  it  certainly  is  known  by  observers,)  that  even  snow  does  not 
deaden  sound — there  being  no  condition  of  the  atmosphere  so  favorable  for  the 
far  reaching  of  sound  signals  as  is  that  of  a  heavy  N.  E.  snow  storm,  due  sup- 
posably  to  the  homogeneity  produced  by  the  falling  snow. 

"  It  seems  to  be  well  established  by  numerous  observations  that  on  our  own  north- 
em  Atlantic  coasts  the  best  possible  circumstances  for  hearing  a  fog-signal  are 
in  a  northeast  snow  storm,  and,  so  far  as  these  observations  have  extended,  they 
seem  to  point  to  the  extraordinary  conclusion  that  they  are  best  heard  with  the 
obsen*er  to  windward  of  the  signal ;  and  that  in  light  winds  the  signal  is  best 
heard  down  the  wind,  or  at  right  angles  with  the  wind. 

"  The  worst  conditions  for  hearing  sound  seem  to  be  found  in  the  atmosphere 
of  a  clear,  frosty  morning  on  which  a  warm  sun  has  risen  and  has  been  shining 
for  two  or  three  hours. 

**  The  curve  of  audibility  in  a  light  or  moderate  breeze,  in  general,  is  similar 
to  that  plotted  by  Prof.  Henry,  as  in  the  accompanying  diagram. 
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"  I  think  it  is  e>tablished  that  there  are  two  great  causes  for  these  phenomena, 
non  homogeneity  of  the  atmosphere,  and  the  movement  of  the  wmd  ;  how  this 
latter  acts  no  one  can  say.  The  theory  of  retardation  of  the  lower  strata  of  the 
atmosphere  near  the  earth's  surface,  as  advanced  by  Prof.  Stokes,  of  England,* 
seems  good  for  moderate  winds,  but  it  hardly  holds  in  cases  where  the  siren  is 
heard  from  eighteen  to  twenty  miles  to  windward  during  N.  E.  gales." 

While  the  mariner  may  usually  expect  to  hear  the  sound  of  the 
average  fog-sigual  normally  as  to  force  and  place,  he  should  be  pre- 
pared for  occasional  aberrations  in  audition.  It  is  impossible  at 
this  point  in  the  investigations  which  are  still  in  progress,  to  say 
when,  where  or  how  the  phenomena  will  occur.  But  certain  sug- 
gestions present  themselves  even  now  as  worthy  of  consideration. 

It  seems  that  the  mariner  should,  in  order  to  pick  up  the  sound  of 
the  fog-signal  most  quickly  when  approaching  it  from  the  wind- 

*t>ee  Henry  on  Sound,  p.  633;  or,  Sm.  Rept..  1878,  p.  rM;  or,  L.-H.  B.  Rept.  for  1875,  p^ 
120.    See  Henry  on  Sound,  p.  512,  and  Taylor  in  Am.  Jour.  Sei.,  3d  series,  X  T,  p.  VKi 
also,  Rept.  Brit  Assoc.,  XXIV,  2d  part,  p.  27. 
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ward,  go  aloft ;  and  that,  when  approaching  it  from  the  leeward, 
the  nearer  he  can  get  to  the  surface  of  the  water  the  sooner  he  will 
hear  the  sound. 

It  also  appears  that  there  are  some  things  the  mariner  should  not 
do. 

He  should  place  no  negative  dependence  on  the  fog-signal ;  that 
is,  he  should  not  assume  that  he  is  out  of  hearing  distance  because 
he  fails  to  hear  its  sound. 

He  should  not  assume  that,  because  he  hears  a  fog-signal  faintly, 
he  is  at  a  great  distance  from  it. 

Neither  should  he  assume  that  he  is  near  to  it  because  he  hears 
the  sound  plainly. 

He  should  not  assume  that  he  has  reached  a  given  point  on  his 
course  because  he  hears  the  fog-signal  at  the  same  intensity  that  he 
did  when  formerly  at  that  point. 

Neither  should  he  assume  that  he  has  not  reached  this  point 
because  he  fails  to  hear  the  fog-signal  as  loudly  as  before,  or  because 
he  does  not  hear  it  at  all. 

He  should  not  assume  that  the  fog-signal  has  ceased  sounding  be- 
cause he  fails  to  hear  it  even  when  within  easy  earshot. 

He  should  not  assume  that  the  aberrations  of  audibility  which 
pertain  to  any  one  fog-signal  pertain  to  any  other  fog-signal. 

He  should  not  expect  to  hear  a  fog-signal  as  well  when  the  up- 
per and  lower  currents  of  air  run  in  different  directions ;  that  is 
when  his  upper  sails  fill  and  his  lower  sails  flap;  nor  when  his 
lower  sails  fill  and  his  upper  sails  flap. 

He  should  not  expect  to  hear  the  fog-signal  so  well  when  between 
him  and  it  is  a  swiftly  flowing  stream,  especially  when  the  tide 
and  wind  run  in  opposite  directions. 

He  should  not  expect  to  hear  it  well  during  a  time  of  electric 
disturbance. 

He  should  not  expect  to  hear  a  fog-signal  well  when  the  sound 
must  reach  him  over  land,  as  over  a  point  or  an  island. 
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And,  when  there  is  a  bluff  behind  the  fog-signal,  he  should  be 
prepared  for  irregular  intervals  in  audition,  such  as  might  be  pro- 
duced could  the  sound  ricochet  from  the  trumpet,  as  a  ball  would 
from  a  cannon  ;  that  is,  he  might  hear  it  at  2,  4,  6,  8  and  10  miles 
from  the  signal,  and  lose  it  at  1,  3,  5,  7,  9  and  11  miles  distance, 
or  at  any  other  combination  of  distances,  regular  or  irregular. 

These  deductions,  some  made,  as  previously  mentioned,  by  sev- 
eral of  the  first  physicists  of  the  age,  and  some  drawn  from  the 
original  investigations  here  noted,  are  submitted  for  consideration 
rather  than  given  as  directions.  They  arfe  assumed  as  good  work- 
ing hypotheses  for  use  in  further  investigation.  While  it  is 
claimed  that  they  are  correct  as  to  the  localities  in  which  they  were 
made,  it  seems  proper  to  say  that  they  have  not  been  disproved  by 
the  practical  mariners  who  have  given  them  some  personal  consid- 
eration, and  who  have  tried  to  carry  them  into  general  application. 
Hence  these  suggestions  have  been  set  down  in  the  hope  that  others 
with  greater  knowledge  and  larger  leisure  may  give  the  subject 
fuller  attention,  and  w^ork  out  further  results. 

If  the  law  of  these  aberrations  in  audibility  can  be  evolved  and 
some  method  discovered  for  their  correction,  as  the  variations  of 
the  compass  are  corrected,  then  sound  may  be  depended  upon  as  a 
more  definite  and  accurate  aid  to  navigation.  Until  then,  the 
mariner  will  do  well  when  he  does  not  get  the  expected  sound  of  a 
fog-signal,  to  assume  that  he  may  not  hear  a  warning  that  is 
faithfully  given,  and  then  to  heave  his  lead,  and  resort  to  the  other 
means  used  by  the  careful  navigator  to  make  sure  of  his  position. 

Mr.  Cleveland  Abbe  remarked  that  it  seemed  to  him  if  these 
anomalies  were  due  to  the  refraction  of  sound  in  a  vertical  plane, 
then  a  few  feet  of  increase  in  the  altitude  of  the  observer  or  of  the 
signal  itself,  would  make  a  great  difference  in  the  result.  To  this 
Mr.  Johnson  replied  that  the  observations  made  on  board  the  ves- 
sels were  attended  with  the  same  results  as  to  degree  of  audibility, 
whether  the  observer  were  stationed  upon  the  mast,  deck,  or  near  the 
water  line  of  the  vessel. 

jMr.  William  B.  Taylor  said  that  the  interesting  observations 
presented  by  Mr.  Johnson  were  in  the  main  entirely  corroborative  of 
the  results  announced  by  our  late  President,  Prof.  Henry ;  and  the 
anomalies  noted  furnished  striking  confirmation  of  the  explanations 
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With  regard  to  fog,  Mr.  Taylor  said,  we  are  not  to  conceive  the 
sound  vibrations  as  passing  alternately  through  air  and  water,  (as 
a  ray  of  light  does,)  but  taking  into  view  the  average  wave-length 
of  sound  (several  feet  ordinarily)  and  the  enormous  number  of 
water  particles  contained  in  that  space,  we  must  contemplate  the 
whole  mass  as  a  homogeneous  medium  taking  up  the  sound  waves 
in  the  same  manner,  whether  the  air  were  perfectly  dry,  or  were 
precipitating  excessive  moisture  in  the  form  of  rain.  In  the  absence 
of  sensible  wind,  the  air  thus  supersaturated  with  moisture  would 
be  practically  very  homogeneous,  and  thus  generally  well  adapted 
to  the  normal  transmission  of  sound. 

A  similar  remark  applies  to  falling  snow,  (when  not  accompanied 
with  strong  wind,)  with  the  additional  circumstance  that,  while  the 
precipitation  and  congelation  would  tend  to  warm  the  upper  regions 
of  the  air,  any  melting  of  the  snow  as  it  fell  would  cool  the  lower 
region.  This  condition  of  relative  warmth  above  ^nd  cold  below 
is  favorable  to  the  conveyance  of  sound  to  a  distance — as  first 
pointed  out  by  Prof.  Osborn  Reynolds,  of  Manchester, — by  reason 
of  the  expanding  spherical  wave-front  being  slightly  more  accele- 
rated above  than  below,  (in  accordance  with  well  known  principles,) 
and  thus  causing  the  horizontal  or  slightly  rising  sheets  of  sound 
to  be  dished  downward. 

The  next  communication  was  by  Mr.  William  Haukness  on 
the  relative  accuracy  of  different  methods  of  determining  the  solar 
parallax. 

This  paper  is  published  in  full  in  the  American  Journal  of 
Science  for  November,  1881,  No.  131,  vol.  22,  pp.  375-394. 


205th  Meeting.  November  5, 1881. 

The  President  in  the  Chair. 

Forty-three  members  present. 

Mr.  J.  C.  Welling  presented  the  following  communication  on 

anomalies  of  sound  signals. 

In  the  year  1865  Prof  Henry,  while  making  some  observations 
on  the  intensity  of  sounds,  discovered  that  a  sound  moviug  against 
the  wind,  and  which  was  inaudible  to  the  ear  of  an  observer  on  the 
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.deck  of  a  vessel,  might  sometimes  be  regained  by  ascending  tQ  the 
'    mast-head :  that  is,  sound  is  sometimes  more  readily  conveyed  bv 
the  upper  current  of  the  air  than  by  the  lower. 

This  fact,  with  other  corroborative  facts,  did  not,  he  says,  reveal 
its  full  significance  to  him  until  he  was  able  to  interpret  it  by  the 
aid  of  the  hypothesis  of  Prof.  Stokes,  <  Transactions  of  the  British 
Scientific  Association  for  1867,  Vol.  24, »  according  to  which  there 
is — when  the  wind  blows — a  difference  of  velocities  between  the 
upper  and  the  lower  strata  of  the  atmosphere,  resulting  from  the 
retardation  of  the  lower  stratum  by  friction  with  the  ground.  This 
unequal  movement  of  the  atmosphere  disturbs  the  s[)herical  form 
of  the  sound  waves,  and  tends  to  make  them  somewhat  of  the  form 
of  an  ellii>soid,  the  section  of  which  by  a  vertical  diametral  plane, 
parallel  to  the  direction  of  the  wind,  is  an  ellipse,  meeting  the 
ground  at  an  obtuse  angle  on  the  side  towards  which  the  wind  is 
blowing,  and  at  an  acute  angle  on  the  opposite  side.  But  as  sound 
moves  in  a  direction  perpendicular  to  the  front  of.  the  sound  waves» 
it  follows  that  sounds  moving  with  a  favorable  wind  tend  to  be  tilted 
downwards  toward  the  ground;  and  sounds  moving  against  an 
opposing  wind  tend  to  be  tilted  upward  until,  finally,  they  pass 
above  the  head  of  a  listener  standing  on  the  ground. 

The  effect  of  different  elevations  on  the  audibility  of  the  same 
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sound  has  been  brought  within  the  sphere  of  scientific  experiment. 
In  some  experiments  made  by  Prof.  Reynolds  in  1874,  on  "  a  flat 
meadow,"  by  the  aid  of  an  electrical  bell,  placed  one  foot  from  the 
ground,  it  was  found  that  elevation  affected  the  range  of  sound 
against  the  wind  "  in  a  much  more  marked  manner  than  at  right 
angles."  He  adds  :  "  Over  the  grass  no  sound  could  be  heard  with 
the  head  on  the  ground  at  twenty  yards  from  the  bell,  and  at  thirty 
yards  it  was  lost  with  the  head  three  feet  from  the  ground,  and  its 
full  intensity  was  lost  when  standing  erect  at  thirty  yards.  At 
seventy  yards,  when  standing  erect,  the  sound  was  lost  at  long  in- 
tervals, and  was  only  faintly  heard  even  then ;  but  it  became  con- 
tinuous again  when  the  ear  was  raised  nine  feet  from  the  ground, 
and  it  reached  its  full  intensity  at  an  elevation  of  twelve  feet."* 

In  some  experiments  made  by  Piof  Henry,  in  1875,  he  found 
that  while  sound  moving  at  right  angles  to  the  wind  could  not  be 
heard  as  far  as  sound  moving  with  the  wind,  yet  it  was  equally  true 


*  London,  Ed.,  and  Dub.  Ph.  Mag.  for  1875,  ^o'*  S^- 
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of  sounds  moviDg  against  the  wind  and  at  right  angles  to  the  wind, 
that  they  could  both  be  better  heard  on  the  top  of  a  high  tower 
than  on  the  surface  of  the  ground.* 

Baron  Humboldt,  in  observations  made  on  the  intensity  of 
sounds  at  the  Falls  of  the  Orinoco,  remarked  their  greater  audi- 
bility by  night  than  by  day,  and  referred  their  comparative  weak- 
ness by  day  to  the  effect  of  atmospheric  disturbances  arising  from 
ascending  currents  of  rarified  air  and  descending  currents  of 
heavier  air,  which  broke  up  the  homogeneity  of  the  atmosphere, 
and  thereby  obstructed  the  transmission  of  sound.  It  is  a  necessary 
complement  of  this  hypothesis  that  sound  which  fails  to  be  trans- 
mitted through  the  atnwsphere,  because  of  "  the  reflections  which 
it  endures  at  the  limiting  surfaces  of  the  rarer  and  the  denser  air," 
is  liable  to  be  returned  to  the  hearer  in  the  shape  of  aerial  echoes 
rebounding  from  the  acoustic  cloud  which  the  primary  sound  is  not 
able  to  pierce ;  and  hence  the  logical  place  assigned  to  echoes  by 
Dr.  Tyndall,  wheu,  adopting  and  applying  the  Humboldt  hypothe- 
sis, he  says  that  "  rightly  interpreted  and  followed  out,  these  aerial 
echoes  lead  to  a  solution  which  penetrates  and  reconciles  the  phe- 
nomena from  beginning  to  end."  "  On  this  point,"  he  says,  "  I 
would  stake  the  issue  of  the  whole  inquiry.  *  *  *  Xhe  echoes 
afford  the  easiest  access  to  the  core  of  this  question."  f 

The  conflicting  hypotheses  of  Humboldt  and  Stokes,  as  respec- 
tively applied  by  Tyndall  and  Henry  in  interpreting  the  abnormal 
phenomena  of  sound,  are  here  cited  as  prefatory  to  some  much 
older  observations  made  under  the  same  head  by  Dr.  W.  Derham, 
in  his  elaborate  paper  entitled  "Experiments  and  Observations  on 
the  Motion  of  Sound,  and  other  things  pertaining  thereto,"  as  read 
before  the  Royal  Society  in  1708.  This  paper,  written  in  Latin,  is 
the  report  of  a  systematic  inquiry  into  phenomena  pertaining  to 
the  velocity  and  motion  of  sounds,  and  treats  only  incidentally  on 
the  intensity  of  sounds ;  but,  nevertheless,  it  contains  some  inter- 
esting statements  under  this  latter  head.J 

The  subject  of  echoes  is  the  first  which  engages  the  writer's  atten- 
tion. He  says  that  fcchoes  produced  by  sound-reflecting  objects  situ- 
ated near  a  sounding  body  may  sometimes  be  heard  through  many 


^*Rep-  of  Light- House  Board,  1875,  P*  "9- 

f  "Sound,"  p.  xxiv. 

J  Phil.  Trans,  of  Royal  Society,  Jan.  and  Feb.,  1708. 
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rail-w.  a.?  wril  as  'h'i  orimirv  3*0  an  J.  or  ev»rn  b^ter  than  the  la:t:i?r. 
Hr  orrs^rr-i-  that  er:b'>ei-  L-ro'iLi'i^eil  bv  the  nrias  .jf  i^annon  oa  rhe 
Taam'=s  rlTrrr.  h"=rtween  Drstfonl  and  Cu-.^kold'*  P-i-in:,  i.ninie  to  hL* 
«ir?  in  a  rLiuitipIrr  r'jrm.  rep'^aCiHi  five  or  six  times,  and  the  terniinal 
era.*?!  0:  :hr  ei-h-j  wa«  th-:  l'-?udcst.  ThLs  last  feature  was  obtservrd 
'rv^L  "stL^l  f::e  rnul:ir/ie  s*>uniii  were  nine  or  ten  in  number.  To 
•.h:>!  :*e  ad  i'i :  "  When  I  have  heard  the  crashes  of  heaw  anillerv. 
"■•rap.^larLv  in  a  still  a  ad  clear  atmosphere,  I  have  often  obeerveii  thai 
a  m»in7i»ir  high  in  the  air  preceded  the  report.  And  in  thin  ro-z 
I  have  oiten  heard  the  5*iund  of  cannon  running  in  the  air,  hi^h 
above  mv  head,  through  manv  miles,  so  that  this  murmur  has  lasted 
fifteen  seconds.  This  continuous  murmur,  in  my  opinion.  c»:>mes 
from  particles  of  vap*>r  s^jspende*!  in  the  atm<)sphere  which  resist 
the  course  of  the  sound  waves,  and  reverberate  them  back  to  the 
ears  of  the  observer  after  the  manner  of  undefineii  ech»:)es.* 

31  r.  Richard  Town  lev,  an  intelligent  observer,  having  written  to 
Dr.  Derham,  in  a  letter  from  Rome,  that  **  5«>un<is  are  rarely  heard 
as  far  at  Rome  a^  in  England  and  in  other  northern  regions,  and 
having  cited  in  supp^jrt  of  this  statement  5*>me  observations  drawn 
from  the  firing  of  cannon  in  the  castle  of  .St.  Angelo,  Dr.  Derhani 
caused  an  enquiry  --.n  this  p»>int  to  be  made  in  Italy,  und-r  the  aus- 
yi:c«  of  the  Brifish  Minister  at  Florence.  The  enquiry  was  o-iq- 
duoteii  bv  Joseph  Averaui,  a  Profess««r  in  tho  Uuiver-itv  of  Pi?a. 
Giici-  were  fired  at  Fl  .-riL-nce.  and  observer?  were  stationed  at  differ- 
ent point*  in  Lvi'h.«rn  and  its  vicinity  to  mark  the  tife<.'t  of  the 
repuFLS.  The  observers  stationed  in  the  Lijht-H-.use  and  the  Mar- 
zooio  tower,  in  the  i-^wer  part  v)f  the  city,  hear!  n-i  reports,  but  Mb- 
servers  stationed  on  an  old  ti.»r tress  in  the  upper  part  of  the  cirv. 
and  other  observers  piace<l  on  Monte  Rotondo.  about  five  miles 
from  Leghorn  in  the  direction  of  Mount  Xer«).  and.  tlierefore.  ni.-.re 
ill  :h»:  direction  of  the  wind  which  was  bl-jwing  across  the  path  of 
the  sound,    were  able  to  hear  the  reports. 

Anothf-r  series  <"»f  experiments  was  mad»:-  on  wator.  bv  firing 
caTiUon  at  Leghorn,  and  stationing  *.'b-?ervor3  at  Porto  Form  jo 
in  the  I'-land  of  Elba,  a  distance  of  ab"Ut  sixty  miles.  In  this 
care  the  reports  were  better  heard  in  still  air  than  when  the  wind 
wa*  either  favorable  or  unfavorable,  and  were  not  heard  at  all 
points  equally  w.-il,  but  only  at  those  which  were  a  little  the  more 
elevated  .t 


-  Derhair..  p.  10.     r /::\:..  y.  iS.  19.  20. 
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As  to  the  result  of  these  observations,  it  was  easy  for  Dr.  Der- 
ham  to  conclude  that  sounds  are  heard  as  far  in  Italy  as  in  Eng- 
land, when  the  conditions  of  the  atmosphere  are  the  same;  and* 
these  experiments  are  here  cited  only  for  the  light  they  ^ed  on  the 
comparative  antiquity  of  the  observation  that  elevation  has  an  im- 
portant bearing  on  the  audibility  of  sounds. 

As  to  the  causes  which  really  affect  the  intensity  of  sounds,  Dr. 
Derham  seems  to  havfe  had  a  very  obscure  and  imperfect  notion. 
His  observations  under  this  head  are  mainly  a  bundle  of  contra- 
dictions, and  the  causes  of  these  variations  he  prudently  leaves  to  be 
investigated  by  others,  seeing,  as  he  says,  "  that  it  equally  exceeds 
the  grasp  of  his  mind  to  discover  them,  and  to  assign  what  may  be 
the  proper  medium  or  vehicle  of  sound."  He  does  not,  however, 
fall  into  the  error  of  measuring  the  acoustic  transparency  of  the 
atmosphere  by  its  optic  transparency,  for  he  says  that  the  clearest 
day  he  can  remember,  when  wind  and  everything  else  seemed  to 
concur  in  promoting  the  force  and  velocity  of  sound,  was  a  day 
when  he  could  not  hear  the  firing  of  cannon  at  a  distance  easily 
penetrated  by  their  reports  on  former  occasions.  The  effect  of 
clear  or  foggy  air  on  sound,  he  says,  is  very  uncertain,  but  as  to 
thick  fog8  and  snow,  he  affirms  that  they  are  certainly  powerful 
dampers  of  sound,  an  observation  now  abundantly  proved  to  be 
erroneous. 

From  ^ome  observations  made  by  Gen.  Duanc,  at  Portland, 
Maine,  in  1871,  it  appears  that  the  fog-signal  at  that  point  is  often 
surrounded  by  a  belt  of  silepce,  varying  from  one  to  one  and  a  half 
miles  in  radius. 

From  some  observations  made  by  Prony,  Mathieus,  and  Arago,  at 
Villejuif,  and  by  Humboldt,  Bouvard,  and  Gay-Lussac,  at  Mon- 
tlh6ry,  in  France,  the  two  towns  being  ll.G  miles  from  each  other, 
it  was  noticed  that  while  every  report  of  the  cannon  fired  at  Mon- 
tlh<5ry  was  heard  with  the  greatest  distinctness,  nearly  every  report 
from  Villejuif  failed  to  reach  Montlh^ry.  The  air  at  the  time  was 
calm,  with  a  slight  movement  of  wind  from  Villejuif  toward  Mon- 
tlh^iry,  or  "against  the  direction  in  which  the  sound  was  best 
heard."     These  observations  were  made  in  1822. 

In  1872,  Prof.  Henry  observed  the  same  non -reciprocity  of  sound 
in  approaching  the  Whitehead  fog-signal  on  the  coast  of  Maine. 
At  a  distance  of  six  miles  the  signal  was  heard  ;  at  a  distance  of 
three  miles  from  the  shore  the  sound  of  the  signal  was  lost,  and  was 
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not  regained  until  the  vessel  approached  within  a  quarter  of  a  mile 
of  the  station.  During  all  this  time  of  silence  the  sound  of  the 
*  steamer's  whistle  was  distinctly  heard  at  the  Whitehead  station ; 
that  is,  a  lesser  sound  was  heard  from  the  steamer  to  the  station, 
"  while  a  sound  of  greater  volume  was  unheard  in  the  opposite  di- 
rection." The  wind  at  the  time  was  blowing  in  favor  of  the 
steamer's  whistle,  and  against  the  fog-signal.* 

In  a  paper  presented  to  the  Royal  Society  in  1874,  Prof.  Rey- 
nolds showed  that  the  form  of  the  sound-wave  is  liable  to  flexure 
from  changes  in  the  temperature  of  the  atmosphere  as  well  as  from 
the  unequal  motion  of  wind.t 

These  abnormal  phenomena  of  sound,  considered  in  connection 
with  the  hypothesis  of  Prof.  Stokes,  as  enlarged  and  applied  by 
Prof.  Henry,  may  be  reduced  into  the  following  generalizations 
which,  if  accurate  in  point  of  logical  form,  and  true  in  point  of  the 
facts  to  which  they  are  applied,  may  be  stated  under  the  guise  of 
aphorisms,  as  follows : 

1.  "Where  the  condition  of  the  air  is  nearest  that  of  a  calm, 
the  larger  will  be  the  curve  of  audition,  and  the  nearer  will  the 
shape  of  the  curve  approach  to  a  circle,  of  which  the  point  of 
origin  of  the  sound,  or  the  point  of  perception  will  be  the  centre." 
[This  aphorism  is  stated  abstractly  from  any  consideration  of  tem- 
perature refraction  which,  so  fai;  as  it  exists,  will  always  tend  to 
modify  the  shape  of  the  curve  of  audition.]! 

2.  Apart  from  all  consideration  of  temperature  refraction,  a 
sound  will  be  heard  furthest  in  the  direction  of  a  geutle  wind,  be- 
cause the  portion  of  the  sound-wave  thrown  down  from  above,  in 
this  case,  is  re-enforced  by  the  sound  reflected  from  the  surface, 
and  will  thus  more  than  compensate  for  the  loss  b}'  friction. j| 

3.  Other  things  being  equal,  the  area  of  audition  will  be  propor- 
tionally diminished  in  the  case  of  sounds  moving  against  winds 
more  or  less  strong,  because  the  sonorous  waves  will  be  refracted 
above  the  ears  of  the  observer.     (Stokes,  Henry  and  Reynolds.) 


*Rcp.  Light  House  Board,  1874,  p.  108. 

fl^ondon,  K(l.,  and  Dublin  Phil.  Mivr.  for  1875,  Vol.  50,  p.  52. 
JI.ii,'!it-Housc  Report  for  1875,  P-  '-5- 

\Iliiicni.     Cf.,  Tyndall's  .Sound,  p.  311.     Cf.,  R'.ynolds  in  Ix)n.,  Ed.,  and 
Dub.  Ph.  Mag.  for  1875,  Vol.  50,  pp.  63,  68. 
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4.  The  area  of  audition  will  be  diminished  in  the  case  of  a 
sound  moving  with  an  overstronp:  favoring  wind,  because  the  sound- 
waves in  this  case  will  be  so  rapidly  and  strongly  thrown  down  to 
the  ground  that  the  intensity  of  the  sound  will  suffer  more  diminu- 
tion from  absorption  and  friction  than  can  be  supplied  by  the  up- 
ward reflection  of  the  sound  rays  conspiring  with  the  gradual 
downward  flexure  of  the  sound-waves,  as  in  the  case  of  a  gentle 
favoring  wind.* 

5.  Sounds  moving  against  a  gentle  wind  will,  cczteris  paribus^  be 
heard  further  than  similar  sounds  moving  with  an  overstrong  favor- 
ing wind,  for  reasons  already  implied,  because  the  downward  flex- 
ure of  the  sound-waves,  being  excessive  in  the  latter  case,  tends  to 
extinguish  the  conditions  of  audibility  more  rapidly  than  is  done 
by  the  slight  upward  refraction  in  the  former  case. 

6.  When  sounds  moving  against  the  wifid  are  heard  further  than 
similar  sounds  moving  with  a  wind  of  equal  strength,  it  is  because 
of  a  dominant  upper  wind  blowing  at  the  time  in  a  direction  op- 
posite to  that  at  the  surface.f 

7.  A  sound  moving  against  the  wind,  and  so  refracted  as  in  the 
end  to  be  thrown  above  the  head  of  the  observer  will,  at  the  point 
of  its  elevation,  leave  an  acoustic  shadow.  But  this  acoustic 
shadow,  at  a  still  further  stage,  may  be  filled  in  by  the  lateral 
spread  of  the  sound-waves,  or  may  be  extinguished  by  the  down- 
ward flexure  of  the  sound  waves,  resulting  from  an  upper  current 
of  wind  moving  in  an  opposite  direction  to  that  at  the  surface,  or 
resulting  in  a  less  degree  from  an  upper  stratum  of  still  air.  Under 
these  circumstances,  there  will  be  areas  of  silence  enclosed  within 
areas  of  audition.J 

8.  As  sounds  may  be  refracted  either  by  wind,  or  by  changing 
temperatures,  or  by  both  combined,  it  follows  that,  under  many 
circumstances,  a  sound  lost  at  one  elevation  may  be  regained  at  a 
higher  elevation. || 

9.  As  sounds  moving  against  the  wind  are  liable  to  become  in- 
audible (by  being  tilted  over  the  head  of  the  observer)  even  before 


*  Light-House  Report,  1875,  P-  ^25. 

t  Light-House  Report  for  1877  :  Experiments  on  Sound,  p.  13. 

t  Experiments  on  Sound,  1877,  P-  ^• 

II  Henry  and  Reynolds.     Cf.,  Delaroche,  Ann.  de  Chim.,  1816,  Tome  I,  p.  180. 
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their  inteDciir  has  been  extiDguished,  we  may  find  in  this  &ot  an 
explanation  of  the  statement  made  by  Reynolds,  that  "  on  all  oc- 
casions the  effect  of  wind  seems  to  be  rather  against  distance  than 
disiinctneas."  * 

10.  At  sounds  mav  be  inaudible  at  certain  distances  and  eleva- 
tions  without  being  wholly  extinguished,  it  follows  that  the  com- 
parative inaudibility  of  sounds  at  different  times  cannot  always  be 
cite^l  as  an  evidence  of  their  relative  intensities.  The  comparative 
inaudibiiitv  mav  be  a  function  of  variable  refraction  rather  than  of 
variable  intensity.  Hence  the  law  of  inverse  squares,  though  per- 
fectly true  in  its  theoretical  application  to  the  measurement  of  the 
intensity  of  all  sounds,  cannot  always  be  legitimately  used  to  cal- 
culate backwards  from  the  audibility  of  a  sound,  as  empirically 
ascertained  at  a  given  point  and  elevation,  to  its  relative  intensity 
as  previously  heard  at  the  same  point  and  elevation. 

11.  The  hypothesis  of  Stokes,  as  applied  by  Henry,  does  not 
exclude  the  hypothesis  of  Humboldt,  but  reduces  the  latter  to  a 
very  su1>ordiuate  and  inappreciable  place  in  interpreting  the  ab- 
normal phenomena  of  sound. 

12.  The  hypothesis  of  Stokes,  as  applied  by  Henry,  does  not  ex- 
clude the  reasoniug  or  the  experimental  proofs  by  which  Prof.  Rey- 
nolds demonstrates  that  differences  in  temperature  exert  a  refracting 
power  in  sound,  but  finds  in  that  refraction  an  influence  which  may 
sometimes  accelerate  and  sometimes  retard  the  refraction  produced 
bv  wind.t 

The  next  communication  was  by  Mr.  C.  H.  Koyl,  Fellow  of  the 
Johns  Hopkins  University,  on 

TUE  STORAGE   OF    ELECTRIC   ENERGY. 

After  discussing  the  subject  from  an  historical  point  of  view,  con- 
cluding with  a  description  of  the  improved  form  of  secondary  bat- 
tery lately  invented  by  M.  Faure,  the  author  proceeded  to  state  the 

*Lon.,  Ed.,  and  Dub.  Ph.  Mag.  for  1S75,  ^'^^-  5*^-  ?•  ^3- 
t  Rep.  Lij;ht-Hou>e  Board  1S75,  P-  '-5»  ^f.  Reynolds;  Lon.,  Ed.,  an'i  Dub. 
Ph.  Ma^.  for  1875.  ^'^^'  50»  P-  7i- 
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resirits  of  some  investigations  carried  on  independently  in  ihis 
country  by  Mr.  J.  A.  Miiloney  and  Mr.  Franz  Burger,  of  Wash- 
ington, and  afterward  by  himself  in  connection  with  them. 

Mr.  Maloney  and  Mr.  Burger  had  been  aiming  to  interpose  in 
the  circuit  of  tlie  electric  lamp  a  reservoir  of  energy  which  should 
perform  the  same  function  for  the  electric  lamp  that  a  gasometer 
did  for  a  gas-burner,  viz.,  prevent  its  flickering  by  keeping  a  con- 
stant or  nearly  constant  potential  on  the  main  line,  even  though  the 
current  from  the  source  should  be  irregular. 

A  long  course  of  experiment  convinced  them  that  plates  of  lead 
immersed  in  dilute  sulphuric  acid  form  a  combination  preferable  to 
any  other  for  giving  return  currents  when  once  these  plates  have 
been  made  part  of  an  electric  circuit.  They  noticed  what  they 
believed  to  be  an  oxide  of  lead  formed  on  one  plate,  and  since  the 
thicker  the  coating  of  oxide  the  greater  the  effect,  they  began  to 
regard  this  layer  as  a  sort  of  sponge  which,  in  some  way,  held  the 
electricity,  and  they  concluded  to  increase  the  holding  capacity  of 
the  cell  by  increasing  the  thickness  of  the  sponge.  Oxide  of  lead 
was  accordingly  purchased  and  painted  on,  with  results  which  were 
surprising.  The  storage  of  electricity  in  large  quantity  was  effected. 
This  was  of  course  independent  and  without  any  knowledge  of  Mr. 
Faure*s  work  in  Europe,  but  the  chief  merit  of  their  inquiry  lies  in 
the  rapidity  with  which  they  grasped  the  idea  of  mechanically  in- 
creasiug  the  sponge-like  coating. 

While  they  were  testing  the  capabilities  of  the  battery  and  were 
still  endeavoring  to  improve  it,  the  announcement  was  made  of  Mr« 
Faure's  similar  inventions.  Soon  after  the  battery  was  submitted 
for  experiment  to  three  members  of  this  Society,  and  subsequently 
the  co-operation  of  the  author  was  invited  for  further  study  of  the 
subject. 

On  examining  the  plates  during  their  summer  investigations  they 
found  reason  for  believing  that  the  published  theory  of  the  action 
of  the  cell  was  but  partly  correct;  for  after  the  plates  had  been 
charged  the  changes  of  color  and,  therefore,  of  chemical  constitu- 
tion, upon  which  the  return  current  was  supposed  to  depend,  were 
found,  in  general,  not  to  take  place  until  the  return  current  had 
been  passing  for  some  time.  If  so,  in  something  else  than  chemical 
combination  must  lie  the  storage  capacity  of  these  cells.  The  con- 
clusion arrived  at  from  their  investigations  was  that  the  change  of 
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nd-li»d  ivv)  peroxide  \j\nw  out  platf  Hud  inio  tipDtigy  lead  ■jKm 
ihe  K^Jrn  rvguinid  oaW  u  eicaJ]  jiart  of  Utt!  rrxr^sD  and  lirdro^en 
JiliiT»;«l  liT  iLe  primary  currtiii  hxtd  thai  lie  remwDder  was  mt- 
fli!L:!iaiI]v  iifld  ill  ibt  coaiingB. 

iSiTtra!  uiiufr  ctmeiderBuoDS  6upjK>rt  ibit  Ti<:ir.  aud  the  prinripa! 
tspfHaifuu  Ufxnj  whicb  itt  jiro^f  tbculd  rf*i.  viz.,  tbt  liberaiino 
of  lilt  pii^  ill  a  Tacuum  ur  by  sliglil  applicatii'u  of  heat  in  feoeral 
KU(-uMid.  Some  uicmaiieF,  however,  ore  jireHsiUid  irhich  require 
funiitT  Biudy,  Vui  wLi'/b  lie  author  b('pef  kiod  to  reconcile  with 
ihir  ibeory  of  uat^rbaDical  ttoring. 

A  discuadoD  follgwed,  in  vhicb  several  member?  parddpated. 


2Wth  MEnrijtG.  SovriraEE  17.  1S*1. 

The  President  in  the  chair. 
Tbiny-eigbt  membere  present. 
The  couiiuuiiicatioa  fur  the  evening  was  by  Mr.  G.  K.  Giiaeet 

ox    BAB<:>METEIC  HTPSOMETBT, 

This  comiuuiiii-aiiou  was  reserved  by  the  auihor,  and  b)s  views 
and  iuv«eligaii</tj«  ia  ixiDuection  with  tbi^  Eubjeci  will  be  found  in 
a  ija[»er  'y>iJiril*UHr'i  by  him  to  the  Seeoud  Aniiual  Report  of  the 
I>trwu^r  of  the  Uuiled  ^laiee  Geological  Survey. 

A  brief  diE'ru^ion  eDsued.aod  one  or  two  points  were  questioned 
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The  President  in  the  chair. 
Beventy-six  members  and  visitors  present. 

Under  the  rules  this  meeting,  being  the  next  preceding  the  an< 
nual  meeting,  was  set  apart  for  the  delivery  of  the  address  of  the 
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retiring  President  of  the  Society.  Calling  Vice-President  Hilgard 
to  the  chair,  the  President  of  the  Society,  Mr.  J.  J.  Woodward, 
then  read  the  following  address  : 

MODERN  PHILOSOPHICAL  CONCEPTIONS  OP  LIFE. 


I  address  you  this  evening  in  accordance  with  the  fifth  of  the 
new  Standing  Rules  for  the  government  of  the  Philosophical  So- 
ciety of  Washington,  adopted  in  January  last,  which  directs  that 
the  stated  meeting  next  preceding  the  annual  meeting  for  the 
election  of  officers  shall  be  set  apart  for  the  delivery  of  the  Presi- 
dent's Annual  Address.  By  the  rules  adopted  at  the  first  organi- 
zation of  the  society  the  President's  address  was  directed  to  be 
delivered  on  the  evening  of  the  annual  meeting  aft;er  the  election 
of  officers  had  taken  place.  It  was  found,  however,  that  the  elections 
always  occupied  the  whole  meeting,  so  that  the  address  was  neces- 
sarily postponed  until  after  the  term  of  office  for  which  the  Presi- 
dent was  elected  had  expired.  During  the  presidency  of  the 
illustrious  Professor  Henry,  who  by  common  consent  was  re-elected 
annually,  the  inconvenience  of  this  arrangement  was  not  felt.  But 
I  understood  the  general  sense  of  the  Society  last  year  to  be  that 
an  annual  change  of  President  is  desirable,  and  that  this  standing 
rule  was  adopted  in  view  of  that  feeling,  in  order  to  give  the  retir- 
ing President  a  convenient  opportunity  for  the  delivery  of  his 
address  before  his  term  of  office  expires. 

For  my  own  part  I  was  last  year,  and  am  now,  thoroughly  con- 
vinced of  the  desirability  of  electing  a  new  President  annually  in 
a  society  like  ours.  .  I  think  on  the  one  hand  that  it  is  a  measure 
well  calculated  to  increase  the  interest  taken  in  the  society  by  its 
members,  and  on  the  other  hand  that  the  preparation  of  a  formal 
annual  address  would  be  too  great  a  tax  upon  the  time  of  a  Presi- 
dent re-elected  from  year  to  year.  I  think,  too,  that  there  is  much 
propriety  in  a  suggestion  which  I  heard  expressed  in  many  quarters 
last  year,  that  our  President  should  be  selected  alternately,  from 
what  may  be  called  for  convenience,  the  Physical  and  Biological 
sides  of  the  society,  so  that  having  been  myself  elected  as  in  some 
sort  a  representative  of  the  Biological  side,  it  is  my  hope  that  you 
will  at  the  next  meeting  elect  as  my  successor  a  representative  of 
the  Physical  side.    With  this  brief  explanation  I  will  proceed  at 

4 


50  BULLEIiB   OF  THE 

oii('<;  t'j  liie  (.-'}Uci(]«ratiuu  of  the  subject  I  have  selected  for  the 
prvrtiii  ot'-ujiou. 

I  jirvi>.M<:  t'j  inviiv  your  aiieution  thU  eveoiug  to  some  thoughts 
oil  ih';  Modern  Phihfj/jltifvl  Conc^pftom  of  Li/f.  The  theme  is  so 
iar ji-  thai  it  w^ulcl  be  i<lle  to  attempt  its  aystemalie  treaiment  io  the 
i-jiirsi-  -jI'  a  lirijjle  evening ;  uor  do  I  pretend  to  be  in  possession  of 
any  iatiefuL-iory  solution  of  iWis  ancient  question,  of  n-hich  I  might 
otter  you  au  abstract  or  outline,  pending  the  fuller  presentation  of 
my  ri.-<ults  tl^ewlicre,  Ytt  I  have  ventured  to  hope  that  a  discus- 
i-ion  of  sonii-  of  the  considerations  involved,  and  a  brief  statement 
of  certain  vil-ws  that  I  have  been  led  to  entertain,  would  not  be 
without  intensit,  and  perhaps  might  prove  of  actual  seirice,  especi- 
ally to  those  iif  you  who  are  en^ged  in  biological  pursuits. 

Undoubttilly  the  L-outeptiou  of  life  most  popular  at  the  present 
time  is  that  which  assumes  all  the  phenomena  of  living  beings  tn 
be  thi;  iiccvsi^ry  results  of  the  chemical  and  physical  forces  of  the 
uuiverse,  and  claims,  or  intimates,  that  wherever  this  has  not  vei 
been  proven  to  be  the  case  the  evidence  will  hereafter  be  fonh- 
eoniing.  This  iluctriue,  which  may  conveniently  be  designated  the 
cliemico-phyMcal  hypijthesis  of  life,  has  readily  found  its  wav  from 
the  spi-cuIativB  writings  of  philosophers  to  the  rostrums  of  some  of 
our  teachers  i-i'  chemistry  and  physics  who  boldly  declare,  in  their 
class-k-ctures  and  public  addresses,  that  the  forces  at  work  in  the 
inorganic  world  are  fully  adequate  to  explain  all  the  phenomena  cf 
living  livings,  and  proj>hc9y  that  the  time  is  Boon  coming  "  when  the 
lust  vcsiigc  of  the  vital  principle  as  an  independent  entity  shall  dis- 
ajipuir  from  the  terminology  of  science,"  ' 

Now,  iiiorit  of  these  gentlemen  are  not  embnrrasse<l  by  any  very 
ddinitc  or  delailL-d  knowlc<ige  of  the  physiological  and  pathological 
phcn'jniena  which  a  tenable  theor)'  of  life  must  be  competent  to 
expliiin,  while  they  do  know,  or  iit  least  ought  to  know,  a  great 
deal  of  cheiuistrv  and  physics;  the  confidence  with  which  they 
maintuin  their  creed  is  therefore  readily  understood.  Much  mi.irc 
surprising  is  it  to  find  the  same  doctrine  embraced  by  numerous 
owlogiats,  ]>hysiolngists,  nay,  even  pathologists,  among  them  men 
who  cannot  for  a  moment  be  supposed  to  l>e  unacquainted  with  the 
phenomena  to  lie  explained,  and  of  whose  abilities  and  reasoning 
powers  it  is  inijiossible  for  me  to  think  or  speak  otherwise  than  re- 
spoctfjlly.  Yet  I  cannot  but  believe  that  they  have  adopted  the 
chemico-physical  hypothesis,  not  so  much  because  they  are  really 
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satisfied  with  it  as  a  scientific  explanation  of  all  the  pbenomeua,  as 
because  they  are  unduly  binaed  in  its  favor  by  the  utterancea  of 
the  great  philoEoplier  who  has  done,  tta  I  think  we  will  all  agree, 
such  good  service  to  biological  science  by  elaborating  and  populari- 
zing the  doctrine  of  evolution. 

It  is  only  natural  that  such  a  bias  should  exist.  The  discussion 
of  the  nature  of  life — in  the  case  of  man  at  least^has  always,  and 
not  unreasonably,  been  conjoiued  with  the  discussion  of  the  nature 
of  the  soul,  and  the  philosophers  who  have  won  highest  repute  in 
the  latter  discussion,  have  always  been  willing  enough  to  offer  solu- 
tions of  the  life-problem,  and  have  neVer  had  any  difficulty  in  find- 
ing followers  even  among  those  whose  special  lines  of  investigation 
might  be  supposed  to  impose  upon  them  the  duty  of  independent 
inquiry  into  the  meaning  of  life. 

Just  as  it  was  in  the  old  time,  with  regard  to  this  matter,  so  it  is 
now.  When  Galen  undertakes  to  discuss  the  complex  phenomena 
of  the  Psyche,  as  manifested  by  the  human  species,  he  openly  and 
continually  confesses  the  extent  to  which  he  relies  upon  the  authority 
of  Plato  ;  and  when  the  dicta  of  the  master  are  such  as  to  require 
a  special  effort  of  faith  on  the  part  of  the  disciple,  he  honestly  ex- 
claims "Plato  iudced  appears  to  be  persuaded  of  this,  as  for  me, 
whether  it  be  so  or  not,  I  am  unable  to  dispute  the  question  with 
him." ' 

In  like  manner,  did  they  venture  to  be  as  frank  as  Galen  was, 
most  of  the  modern  biologists  who  have  adopted  the  chemico-physi- 
cal  theory  of  life  would,  I  presume,  confess  "  as  to  this  matter  our 
opiuious  are  derived  from  Mr.  Herbert  Spencer's  Principles  of 
Biology — what  are  we  that  we  should  venture  to  dispute  as  to  ques- 
tions like  these  with  him." 

Nevertheless  in  striking  contrast  to  this  chemico- physical  hypoth- 
esis of  life,  which  is  to  be  regarded  aa  the  fashionable  faith  of  the 
hour,  there  still  survives  in  many  quarters,  and  especially  among 
physicians,  a  dis]X)sition  to  regard  indiscriminately  almost  all  the 
phenomena  of  living  heing.^  as  peculiar  manifestations  of  a  vital 
principle.  So  strong,  indeed,  is  the  faith  of  some  of  these  modern 
vitalists,  that  they  seem  to  shut  their  eyes  to  the  evidence  already 
in  our  possession  as  to  the  actual  participation  of  known  chemical 
and  physical  forces  in  the  operations  going  on  within  living  bodies, 
and  appear  almost  to  resent  the  willing  aid  that  chemistry  and 
physics  afford  to  the  physiological  investigator  of  the  present  day. 
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Nay,  further  than  thia,  in  the  iaeviuble  reaction  tbat  U  begiDDiiif 
to  make  iu>elf  felt  against  the  aroved  revival  of  the  materialism 
of  Epicurus  and  Lucretius — for  we  all  know  now  that  the  chemiro- 
pby.-ical  bypotheets  of  life  is  iioi  a  new  induction  of  modem  ecicDce, 
but  an  ancient  Greek  speculation  reappearing  in  modem  petti- 
coat;^— that  other  Greek  speculation  of  the  threefold  Psyche,  the 
doctrine  taught  by  Plato  and  Aristotle,  and  which  Galen  accepted 
on  their  authority,  the  doctrine  of  a  vegetable,  an  animal,  and  a 
rational  muI,  a  human  trinity  coexi^tinv  in  every  human  being,  is 
once  more  rehabilitated  and  finding  followers^ikely,  indeed,  as  I 
think,  to  obtain  more  followers  than  perhaps  any  of  you  yet  suppose. 
And  these  followers  are  by  no  means  confined  to  metaphysiciatis  or 
churchmen,  they  can  be  fouud  also  already  among  the  biologbts. 
It  is  on  Engliirh  biologist  of  good  repute,  and  of  no  mean  abilities, 
who  take^  occasion,  in  a  technical  biological  work  published  this 
very  year,  (o  express  bis  belief  that  the  Greek  conception  of  the 
threefold  Psyche  "  appeal^  to  be  justified  by  the  light  of  the  science 
of  our  own  day."' 

For  myself  I  must  confess  at  once  that  I  amijuite  unable  to  join 
either  of  thew  opposing  camps  as  a  partizan.  I  cannot  accept  the 
more  strictly  vitalistic  views,  because  I  am  compelled  continually 
to  recognize  the  operation  of  purely  chemical  and  physical  forces 
in  living  beings.  On  the  other  hand,  there  are  whole  groups  of 
phenomena  characteristic  of  living  beings,  and  peculiar  to  them, 
for  which  the  cliemico-physical  hypothesis  offers  no  intelligible 
explanation. 

From  this  point  of  view  the  various  processes  and  functions  of 
living  beings  may  indeed  be  divided  into  two  classes,  of  which  the 
first  may  l>e  regardcl  with  more  or  less  certainty  as  the  special  re- 
sults, under  special  conditions,  of  the  very  same  forces  that  operate 
in  the  inorganic  world  ;  while  the  second,  to  which  alone  I  would 
apply  the  term  vital,  are  not  merely  in  every  respect  peculiar  to 
living  beings,  and  hitherto  utterly  inexplicable  by  the  laws  of 
chemistry  and  physics,  hut  are  so  dlffereut  in  character  from  the 
phenomena  of  the  inorganic  world  that  it  does  not  seem  rational  to 
attempt  to  explain  them  by  these  laws. 

Let  me  refer  briefly  to  the  processes  and  functions  belonging  to 
the  first  class.  Here  I  place  all  those  more  strictly  chemical 
processes  by  which,  within  the  very  substance  of  vegetable  pro- 
toplasm, inoi^anic  elements  are   combined  into  oi^nic  matter. 
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as  well  as  those  which  produce  all  the  various  subsequent  traus- 
formations,  whether  in  plants  or  animals,  of  the  organic  matter 
thus  prepared.  This  general  conception  includes  of  course,  in  the 
case  of  the  higher  animals,  all  the  chemical  phases  of  the  processes 
of  digestion,  assimilation  and  tissue-metamorphosis  or  metabolism, 
including  secretion  and  excretion  ;  in  the  case  of  the  lower  animals 
and  plants,  so  much  of  these  several  functions  as  belongs  to  each 
species. 

Now  please  to  understand  that  when  I  say  I  recognize  all  the 
chemical  phases  of  these  processes  to  be  the  results  of  the  ordinary 
chemical  laws,  I  do  not  entertain  any  mental  reservation  with  regard 
to  the  unrestricted  application  of  these  laws.  I  cannot  for  a  mo- 
ment agree  with  those  physiologists  who  have  imagined  the  vital 
principle  to  thwart,  or  interfere  with,  or  counteract  these  laws  in 
any  way.  I  know,  indeed,  that  we  are  far  from  being  as  thoroughly 
acquainted,  as  we  may  by  and  by  hope  to  be,  with  the  chemical 
phenomena  of  living  beings ;  that  many  of  the  questions  are  very 
difBcult,  so  that  as  yet,  with  all  our  labor,  we  have  obtained  but 
partial  or  even  contradictory  results ;  but  I  find  in  this  only  a  reason 
for  further  investigation — no  logical  difficulty  of  a  radical  kind. 
In  a  general  way  I  recognize  that  the  matter  of  which  living  beings 
are  composed  is  built  up  of  elementary  substances  belonging  to  the 
inorganic  world,  and  that  it  consists  of  atoms  possessed  of  the  very 
same  properties,  and  obedient  to  the  very  same  laws  as  like  atoms 
in  inorganic  bodies.  Yet  I  confess  I  find  in  all  this  no  reason  for 
denying  the  existence  of  a  vital  principle ;  only  I  do  not  figure  this 
principle  in  my  mind  as  a  hostile  power  interfering  in  any  way  with 
the  chemical  tendencies  of  the  atoms  present ;  I  liken  its  operations 
rather  to  those  of  the  chemist  in  his  laboratory  who  obtains  the 
results  he  needs  only  on  the  condition  of  most  rigid  obedience  to 
chemical  laws. 

Intimately  associated  with  some  of  the  chemical  processes  just 
enumerated  are  those  chemical  processes  of  respiration,  in  which 
the  chemical  affinities  of  the  oxygen  of  the  atmosphere  are  directly 
or  indirectly  the  means  of  promoting  tissue  metamorphosis,  as  well 
as  of  reducing  at  once  to  simpler  forms  some  portion  of  the  various 
complex  substances  derived  from  the  food.  These  chemical  pro- 
cesses are  undoubtedly  the  chief  original  sources  of  the  heat  and 
mechanical  power  manifested  by  animals.  Of  course  they  receive 
heat  also  from  without  by  conduction  and  radiation ;  but  this  is  a 
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Various  att^mpu  bav^.  indrtd,  b^en  raa-U  of  iate  jeare  lo  de- 
f^riaihe  (izjyjrinKriiialJy  }io:h  for  anlmaU  and  for  mao,  tb^  j>oteDtial 
fMi-x%y  <r'j.'iiaiii<:<i  ill  *.h':  io'A  of  a  ^v^d  period,  and  tbe  aL-iua! 
Mi':r^_v  lilji;ra;f:d  during  thi;  sami-  time  in  the  form  of  beat  aoil  v-)rk. 
I  iliiiik,  however,  that  all  praciical  phvsi.jlogisis  who  have  looke:! 
inio  the  rjiie^tiori  will  a^ree  with  nic  that  the  numerical  rc-sulif 
hitherto  ohtaiufcfi  iiiuit  be  ryceived  with  the  uimoil  cautiou.  * 
Diffi'-iiliie.';  exist  ou  both  eidis  of  the  problem.  It  U  comparatively 
(si.-'j-,  no  doubt,  to  obtain  a  close  approsimatiou  to  the  quaotitr 
and  com|n^ilion  of  the  food;  but  to  represent  oumericallr  what 
)ji".-omcM  of  it  in  the  body,  to  deduct  correctly  what  pa^e:«  through 
MW'hoM^i-A,  and  usccrtaio  with  reasonable  accuracy  tbe  aoiount  of 
carbon  dioxide,  water,  and  urea,  into  whicb  the  rest  is  trangformed ; 
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these  are  questions  which  have  taxed  the  utmost  resources  of  in- 
vestigators, and  as  to  which  our  knowledge  is  yet  in  its  infancy. 

On  the  Other  hand,  the  direct  measurement  of  the  resulting  heat 
and  work  has  hitherto  proved  still  less  satisfactory.  It  would  seem 
to  be  a  very  simple  thing  to  place  an  animal  in  a  calorimeter,  and 
measure  the  heat-units  evolved  in  a  given  time,  as  Lavoisier  and 
Laplace  attempted  to  do  in  the  latter  part  of  the  last  century,  and 
we  have  been  told  that  "  Lavoisier's  guinea-pig  placed  in  the  cal- 
orimeter gave  as  accurate  a  return  for  the  energy  it  had  absorbed 
in  its  food  as  any  thermic  engine  would  have  done."  •  But  this 
assertion  is  not  supported  by  the  results  of  actual  experiment.  We 
know  now  that  many  precautions,  unknown  to  Lavoisier,  must  be 
taken  to  secure  any  approach  to  accuracy  in  calorimetric  experi- 
ments with  animals,  and  just  as  the  method  is  being  brought  to 
something  like  perfection  by  arranging  for  the  respiratory  process 
and  its  influence  on  the  results,  and  by  other  necessary  modifications 
of  the  primitive  rude  attempts,^  doubts  are  beginning  to  arise 
as  to  whether  after  all  the  conditions  in  which  the  animal  is  placed 
in  the  calorimeter  are  not  so  far  abnormal  as  seriously  to  vitiate  the 
results;®  so  that  in  fact  the  most  approved  numerical  expressions  of 
the  heat-production  of  the  body  to  be  found  in  the  books  are  based 
rather  upon  calculation  of  the  amount  that  ought  to  be  produced 
by  the  oxidation  of  an  estimated  quantity  of  food  than  upon  actual 
calorimetric  observations. 

Nor  do  we  find  it  any  easier  when  we  attempt  the  actual  meas- 
urement of  the  amount  of  work  produced  by  an  animal  from  a 
given  amount  of  food.  Indeed,  in  attempting  to  formulate  an 
equation  between  the  potential  energy  of  the  ibod  and  the  actual 
amount  of  heat  and  work  in  any  given  case,  we  are  met  with  the 
special  diflScuIty  that  the  animal  does  not  evolve  less  heat  because 
it  is  doing  work  than  it  does  when  it  is  at  rest;  on  the  contrary,  it 
actually  evolves  more  heat,  consuming  for  the  purpose  more  food 
than  usual — or  if  this  is  not  forthcoming,  consuming  a  part  of  its 
own  reserve  of  adipose  tissue — so  that  from  this  source  fresh  com- 
plications of  the  problem  arise. 

The  labor  and  ingenuity  with  which  all  these  difficulties  have 
been  encountered  is  certainly  worthy  of  the  highest  praise,  and  I 
willingly  admit  the  probably  approximate  truth  of  the  figures 
generally  in  use,  say  2\  to  2 1  million  gramme-degrees  as  the  daily 
average  heat-production  of  an  adult  man,  and  150,000  to  200,000 


wO  STTLLITLS    CiF    THE 

N>T%rtL«i^»  '.Lt&«  £r::RE  &re  aiUr  all  cinlr  probable  appnxim^ 

m«aiks  'jf  Mruiin  C'>D:isct:'ja§  c*:'  Itttir  m:!  lis^'jr^ .  Tbt  movtznente 
of  the  amiba,  so  oit«i  deKTtl>«d  oi'  iai«  ywn.  may  be  taken  ae  ite 
tvpe  of  the  Hmpl*st  form  of  thtse  <rj5:ra«dot!.  Similar  move- 
me&u  occur,  with  more  or  lc£s  aciirltr,  la  ihe  pr^ioplum  of  all 
f  oocig  culls,  and  in  iht  higher  animaU  are  itnLiDgiT  iiiuiinwd  br 
the  movemeni£  of  ihe  whiw  corpu^les  of  the  blood  aad  the  vac- 
deriog  cells  of  the  connective  tissue.  In  the  lowest  animal  forms 
thue  simple  amitboid  movement!  of  the  protoplasm  are  the  only 
moTcmentir,  but  in  the  higher  lorm^,  beside:^  these,  certain  special 
contractile  iL^iues  make  their  appearance,  by  which  the  chief  pan 
of  the  mechanical  work  done  is  effected ;  these  are  the  striated  and 
uneiriated  muncular  fibres. 

Od  account  of  the  extreme  minutene^  of  the  little  protoplasmic 
bodies  in  which  the  amoeboid  movements  are  manifested,  the  inve^- 
ti^tion  of  ihe  mechanical  means  by  which  these  movements  are 
effected  had  not  as  yet  been  attemptetl,  altiiQUgh  a  great  mass  of 
details  have  been  accumulated  by  actual  observation  with  regard  lo 
the  phenomena  themselves  and  the  conditions  under  which  they 
occur.  Verj-  little  more  has  been  done  with  regard  to  the  con- 
tractions of  the  uusiriated  muscular  fibres.  The  striated  muscles, 
however,  have  been  made  the  subject  of  a  host  of  researches,  and 
I  suppose  the  conclusions  to  which  we  may  ultimately  be  led  by 
these  can  be  regarded,  with  but  little  re^rvation,  as  applicable  to 
the  function  of  tfae  unstriated  muscles,  and  also  to  the  simpler 
amceboid  protoplasmic  contractions. 

Yet,  notwithstaudiDg  the  vast  amount  of  experimental  labor  and 
speculative  ingenuity  that  has  been  lavished,  since  the  time  of  Ual- 
ler,  upon  the  question  of  the  contraction  of  the  striated  muscle,  it 
must  be  confess»l  in  the  honest  language  of  Hermann,"  that 
the  problem  still  mocks  our  best  endeavors.  For  myself,  I  am  un- 
willing to  believe  that  the  phenomena  of  muscular  contracttou,  or 
indeed,  of  any  of  the  varieties  of  protoplasmic  contraction  by  which 
animals  effect  mechanical  trork,  tvill  not  by  and  by  be  fully  and  satis- 
factorily  explained  on  chemico-physical  principles.     I  cannot  for  a 
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moment  give  my  adherence  to  the  dogmatism  of  those  modern 
vitalists  who  insist  that  the  contractions  of  a  muscle,  or  of  an 
amoeba,  are  essentially  vital  phenomena ;  for  this  would  be  to  claim 
that  life  can  create  force.  But  it  would  be  folly  to  shut  our  eyes  to 
the  circumstance  that  no  chemico-physical  explanation  of  muscular 
contraction  yet  offered  has  been  so  convincingly  supported  by  facts 
as  to' command  the  universal  assent  of  competent  physiologbts. 

Of  the  various  hypotheses  devised  to  explain  muscular  contrac- 
tion, those  which  f^gard  the  phenomena  as  in  some  way  resulting 
from  electrical  disturbances  have  long  enjoyed  great  popularity. 
Such  of  these  hypotheses  as  still  survive  are  based  upon  the  elec- 
trical manifestations  actually  observed  in  living  muscles.  It  has 
been  pretty  generally  accepted  in  accordance  with  the  observations 
of  Du  Bois-Reymond,  whose  brilliant  series  of  experiments  in  animal 
electricity "  is  deservedly  renowned,  that  even  quiescent  living 
muscles  are  in  a  state  of  electrical  tension.  If,  for  example,  a 
muscle  composed  of  parallel  longitudinal  fibres,  be  exposed  with 
suitable  precautions,  and  divided  near  each  extremity  by  a  trans- 
verse incision,  the  surface  of  the  muscle  will  be  found  to  be  positive 
to  the  cut  ends,  and  if  one  of  a  pair  of  nou-polarizable  electrodes, 
connected  with  a  suitable  galvanometer,  is  placed  in  contact  with 
the  surface  of  the  muscle  and  the  other  in  contact  with  one  of  the 
cut  ends,  the  existence  of  a  current  is  made  manifest.  The  con- 
ditions are,  moreover,  such  that  while  the  maximum  effect  is  pro- 
duced when  the  equator  of  the  surface  is  connected  with  the  centre 
of  one  of  the  cut  end»;  more  or  less  current  will  also  be  manifested 
whenever  any  two  points  of  the  surface  are  thus  connected  with  the 
galvanometer,  provided  they  are  not  equidistant  from  the  equator.  In 
such  cases  the  point  most  distant  from  the  equator  is  always  negative. 
The  electro-motive  force  of  this  natural  current  of  the  quiescent 
muscle  varies  greatly,  but  has  been  found  by  Du  Bois-Reymond  to 
amount  sometimes  to  as  much  as  .08  Daniell  in  one  of  the  thigh 
muscles  of  the  frog.^^  In  muscles  of  different  form,  or  cut  dif- 
ferently from  what  has  just  been  described,  the  currents  are  some- 
what differently  arranged,  but  the  example  just  given  must  suffice 
for  my  present  purpose. 

In  accordance  with  the  observations  of  the  same  investigator, 
it  is  claimed  that  during  a  muscular  contraction  the  electrical  ten- 
sion diminishes,  the  normal  muscle-current  experiences  a  negative 
variation,  and  this  occurs  in  such  a  way,  that  as  the  wave  of  actual 


uvK.  Tli*  i,t:».i'v*  TbriB.;i-.'ii  it  iLiittri  *>i  Tjifiiug.  if  '.i*-  TtiiKit 
'j'Ji.ini'.'Ji'.  tif  •■i.-'.i'.wtrt  «»'.i  wbw  wiii  etoi  rapiii'.t-.  ts  iii  irdfi^dtij 
tit  otrfiw.-.i'.':;  vf  Til*-  guivaiiomtwr  out  *.'.■  li^  (--jtmj*  cf  li*  qiaa?- 

li-Jt  tit  btJi«-f  iL**,  tit  tlwnri-iaj  fmrrtav-  thi-wzi  Vj  tiiM  is  tit 
■ji:i*flwi;;jt  iniM.-J*ft  ;ii  ii*»t  *xj*wiint«iE.  tx^  ali«  in  aai^'uriia  aij- 
niis^^  Liu  u'^  re.'^xiiiw  un  imJ^Dz^d.  .Sisu  1^7  ii  iiMt  1>e«s 
■■lt«/.-lc<^  **j>y^.'j_T  bj  Htrmatii,-*  -wbcp  l»*  HitJ«aTOT«d  i.:>  sbo-w 
iLiit  lliWfc  irjrrtLit*  art  pr->d'j<^  oti>  uudtr  ibe  ^p^,^  «-sdii:v35 
'ji  liiH  tij*tri«.tr.*>.  «iijd  iLa*.  iii*r»'  art  in  ratiitj  n-j  saturaj  itsi.;-!^ 
'ritiiu'Ji  a'.  aK.  I",  was  wtli  known  that  iLt  CQrTri:ta  ■:-t»erve'i  in 
\h':  nx^i^fy^'iuiii  variM  ;?r«'i;t  und^r  diffrrtc:  cJrc-uEiiaiiws.  ati 
i:  -*«ia'?d  a  higniri'jaLi  f*ci  -.bat  ;b»T  *i.'-u;d  be  row:  inwEise  wlen 
\fi':  luiwit  wae  rtaiOT&d  m^Ln  tit  b>i_T  sud  had  i/-:-!!!  end*  eat  off. 
If  tilt  TBUT'rit  was  rticov^i  Ti;h  j-j  itudJU-us  extremili^  stil; 
avta^L**i,  tbf:  f  urren;  wm  Utialir  i^j-jL-i  :■.(  be  verr  iVeble.  or  e=- 
\it'-iy  al/rtut,  un:i;  iht  eods  wer%  wcil  wa^he-i  ia  salt  acd  water,  or 
■ii;il/'?d  in  ar.M.  Du  B'A^Rtyini>Ld  haij  ts[<)aiDfl  ihif  br  jup- 
yt-'iii'l^  lY.':  riatural  enJi-  (,-f  the  rauscle  V>  be  proiecwd  bv  what  he 
•■A.'.'A  IX  i«rtl'--;tr'jhomio  laver  'A  ^■A\i\\-i  elemenii  that  mum  be 
r',HJ'*vtd  ifrf'ii':  the  natural  current  crould  be  ma<le  tnanirest.  Ou  the 
(ft}i':r  baud,  Ui.-miann  liu  endeavored  to  show  thai  the  ]  arif  injund 
by  !h':  knife,  or  a'-ted  on  b_v  the  salt  or  acid,  enter  at  once  into  the 
W"I:-knowii  conditi'ju  of  ri^-or  monk,  and  onlv  i>ecome  negative  to 
tb';  «iil  living  fKirtion?  of  the  mu«clc  iu  consequence  of  ibii  change. 
That  el'^.-tricul  disturbanee^  actually  occur  in  contracting  niui>cie$ 
lib  admits,  but  endeavors  to  show  that  thfj'  are  due  simplv  to  the 
fact  that  the  clianges  preceding  contraction  make  the  affected  part 
of  the  muiw:]'!  negative  to  every  part  Ic^s  modified  or  ivhotly  unal- 
ter^l.  Hence,  if  an  uninjured  musctc  be  caused,  under  priper  pre- 
cautions, to  contract  »inultaneously  in  nil  its  parts,  it  will  he  found 
ihiit  the  contraction  is  wholly  unaccompanied  by  any  muscle-cur- 
rent.'* 

Observations  that  appear  to  support  these  views  of  Hermann 
hiivcbeen  brou^dit  forward  by  Englemann."     On  the  other  hand 
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Du  Bois-Reymond  has  defended  his  views  with  vigor,  aud  sharply 
criticised,  of  course,  the  labors  and  logic  of  his  assailant/'  I 
need  not  at  present  express  any  opinion  as  to  the  merits  of  this 
voluminous  controversy.  It  is  enough  for  my  purpose  to  indicate 
the  questions  at  issue  as  sufficiently  important  and  uncertain  to  be 
well  worthy  of  independent  experimental  criticism. 

Suppose,  however,  this  criticism  should  result  in  showing  that 
Hermann  is  wholly  in  the  wrong,  and  that  the  muscle-currents  ob- 
served by  Du  Bois-Reymond  really  exist  in  healthy  muscles.  How, 
then,  shall  these  currents  explain  the  phenomena  of  muscular  con- 
traction? I  presume  that  no  physiologist  of  the  present  day  is 
misled  by  the  superficial  comparison,  which  Mayer  and  Amici  were 
led  by  their  microscopical  studies  of  the  muscles  of  insects  to  make 
between  the  striated  muscular  fibre  and  a  Voltaic  pile.*'  But  the 
molecular  theory  by  which  Du  Bois-Reymond  has  endeavored  to 
explain  his  natural  muscle-currents  and  their  negative  variation 
would  appear  to  open  up  an  inexhaustible  mine  of  speculative  pos- 
sibilities for  those  who  are  inclined  to  peculate. 

Yet  the  old  experiment  of  Schwann"  has  always  been  a  stumbling- 
block  in  the  way  of  any  theory  that  would  explain  muscular 
contraction  bv  the  action  of  a  force  which  must  increase  inversely 
as  the  square  of  the  distance  between  the  molecules,  for  the  force  of 
the  contraction,  as  it  actually  occurs,  diminishes  as  the  muscle 
shortens;  and  hence  we  find  so  good  a  physiologist  as  Radcliffe** 
reviving,  in  a  modified  form,  the  old  hypothesis  of  Matteucci,'*  iu 
accordance  with  which  the  electrical  tension  of  the  fibre,  in  the 
state  of  rest,  causes  a  mutual  repulsion  of  the  molecules,  and  so 
elongates  the  muscle,  while  the  contraction  is  merely  the  effect  of 
the  elasticity  of  the  tissue,  which  asserts  itself  so  soon  as  the  repul- 
sive force  is  diminished  by  the  negative  variation  that  precedes 
contraction. 

In  consequence  of  these  and  other  difficulties  many  physiologists 
are  beginning  to  regard  the  electrical  phenomena  as  subordinate 
accidents  of  the  chemical  processes  that  go  on  iu  muscle,  and  en- 
deavor to  explain  muscular  contraction  as  resulting  directly  from 
these  chemical  processes  themselves.  Arthur  Gamgee"  has  adopted 
as  most  probable  the  chemical  hypothesis  of  Hermann."  This 
assumes  the  contraction  to  result  from  the  decomposition  of  a  com- 
plex nitrogenous  compound  supposed  to  be  contained  in  the  muscu- 
lar tissue,  and  named  inogen.     During  contraction  inogen  breaks 
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•I',D  fti.'i  rw;.,i:.t>>i;t:  j-  goes  'jl  ali-j  wi:l«  ;h^  sui-^ie  is  a:  rcs^.b'-i, 

Jj:j  B'/iff-Ktyn'i'jad  'ieciares  ail  tiiU  :o  be  merely  ucsuppoRoi  hr- 
jf^tLtftis."  (jMa-^v^  tiims«lf  admiu  ibai  it  U,  aiUr  all,  &o:  veiy- 
Ci^ar  wiiT  the  g^laiiDODs  rnvfj^ia  should  coDtncc.  Michael  Fwier,^ 
who  vholly  rej««  this  panicular  chemical  hTp-jthesis,  ncrenhcies 
W:«ini<  ^'lii*  nm  that  the  true  cspiaDaticD  wi;i  hi  louml  ic  be  a 
cheraii^ai  'iHf.  He  iuUu  that  muscular  coDiraciiou  if  essentially 
a  iraaft>''j«i'.i''jij  hi  m'^lecut€i>,  aar)  d<%!ares  that  Khaierer  the 
exact  way  iu  which  this  translocaiioD  \i  effected  may  be,  it  U  luoda- 
raeiiUiliy  tL':  f^<i\i  of  a  chemical  chauge,  or,  as  he  describes  it,  "an 
ezijl'iiiveilecjmifcitioD  of  certain  part>  of  the  mu^le-eubstsDce." 

The  [fUr[»se  I  have  in  view  does  not  rerjuire,  fortunately,  that  I 
should  att'^mpt  U>  decide  whether  these  more  purely  chemical 
theorica  of  mu.icular  coo  true  lion,  or  the  more  purely  electrical  theo- 
ries, are  Ixsit  entitled  fj  confidence.  My  object  ba^  been  effected, 
if  I  have  impn:a»:d  you  witb  the  fact  that  wide  difierencee  of  opinion 
mill  exist  aa  to  the  nature  of  the  process,  and  that  further  investi- 
gation h  iudiifi>eosable  for  the  settlement  of  existing  controvenics. 

The  Bubjcjt  just  briefly  digcuased  brings  us  uaturaily  to  the  coq- 
nideratioD  of  the  nature  of  the  action  of  the  motor  nerves,  by 
which,  in  ail  animuls  possessed  of  a  muscular  and  nervous  svstem, 
the  contraction  of  the  muscles  is  regulate<l  and  determined. 

The  hypoth'^is  which  identifies  the  nervous  currents  with  elec- 
tricity was  propounded  iu  the  posthumous  work  of  Hansen "  in 
1743,  uud,  notwithstanding  all  the  difficulties  and  objections  it  ha^ 
encount<;re<l,  still  !<urvive3  in  a  modified  form  in  many  couteiiipora- 
ucouH  miud.H.  Those  who  hold  to  this  view  appeal  in  its  support  to 
the  electrical  pheuomcna  actually  observe<l  in  ucrves  in  accordance 
with  the  investigations  of  Du  Bois-Reymoud.  These  observations 
have  long  liceu  widely  accepted  as  conclusive  proof  that  natural 
ciirrenta  exist  in  the  quiescent  nerve  of  the  same  general  character 
ax  those  attributed  to  the  quiescent  muscle,  which  I  outlined  a  few 
minutes  ago.    The  electro-motive  force  of  this  current  was  found 
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by  Du  Bois-Kejmond "  to  be  equal  to  .022  Daniell  in  the  sciatic 
nerve  of  the  frog.  When  a  nervous  impulse  passes  along  the  nerve 
the  natural  current  is  diminished ;  it  experiences  a  negative  varia- 
tion, which,  according  to  Bernstein,*^  when  the  impulse  results  from 
a  very  potent  stimulation,  may  more  than  neutralize  the  natural 
current  The  same  physiologist  has  shown  that  this  negative 
variation  moves  along  the  nerves  of  the  frog  at  the  rate  of  28 
metres  per  second  ;  that  is,  at  the  same  rate  as  the  nervous  impulse 
itself,  as  determined  without  reference  to  the  electrical  phenomena. 

As  in  the  case  of  the  muscle-currents,  these  phenomena  have  been 
differently  interpreted  by  Hermann,**  who  denies  the  existence  of 
any  natural  nerve-current  in  uninjured  nerves,  and  ascribes  those 
observed  in  the  experiments  to  the  circumstance  that  the  parts  of 
the  nerve  dead  or  dying,  in  consequence  of  the  section,  become  nega- 
tive to  the  living  nerve.  The  negative  variation  produced  by  the 
stimulation  of  a  nerve  he  explains  by  assuming  that  the  stimulated 
part  of  the  nerve  becomes,  in  consequence  of  the  changes  resulting 
from  the  stimulation,  negative  to  the  unstimulated  parts.  I  will 
not  attempt  to  enter  to-night  into  the  merits  of  the  controversy  still 
in  progress  with  regard  to  this  question  ;  nor  will  I  pause  to  discuss 
the  exceedingly  curious  and  interesting  phenomena  of  electrotonus,** 
concerning  which,  I  will  only  say  that  the  question  has  even  been 
raised  by  Radcliffe  as  to  how  far  these  phenomena  are  peculiar  to 
nerves,  and  how  far  they  may  be  regarded  as  mere  phenomena  of 
the  electrical  currents  employed,  which  would  be  equally  manifested 
under  similar  circumstances  if  a  wet  string  or  other  bad  conductor 
should  ]>e  substituted  for  the  nerve." 

However  these  disputes  may  be  ultimately  decided ;  whatever 
the  actual  facts  with  regard  to  the  electrical  manifestations  in  nerves 
at  rest  or  in  action,  may  ultimately  prove  to  be,  there  is  a  group  of 
easily  repeated  elementary  experiments  which  seem  to  show  pretty 
distinctly  that  whatever  the  nervous  impulse  may  be,  it  is  not  merely 
an  electrical  current. 

It  was  known  already  when  Haller  wrote"  that  a  string  tied 
tightly  around  a  nerve,  although  it  in  no  wise  interferes  with  the 
passage  of  electrical  currents,  puts  a  speedy  end  to  the  transmission 
of  nervous  impulses.  With  this  old  experimental  difficulty  uncon- 
tradicted, it  seems  strange  that  anyone  should  declare  at  the  present 
time  that  *'  the  main  objections  raised  to  the  electrical  character  of 
nerve  energy  is  based  upon  its  slow  propagation.""    In  fact  this 
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latter  objection  is  altogether  a  subordinate  difficulty  which  may 
perhaps  be  entirely  explained  away  ;  the  main  esperimental  objec- 
tion does  not  relate  to  the  velocity,  but  to  the  conditions  of  the 
propagation  of  the  nervous  impuW.  If,  instead  of  tyJDg  a  string 
around  it,  the  nerve  be  merely  pinched  or  bruised  well  with  a  pair 
of  forceps  so  as  to  destroy  ita  delicate  organic  texture ;  if  it  be  cotu- 
pressed  tightly  by  a  tiny  metallic  clump;  if  it  be  divided  by  a  sharp 
knife,  and  the  cut  ends  brought  nicely  into  contact,  or  brought  in 
contact  with  the  extremities  of  a  piece  of  copper  wire,  it  will  still 
conductelectricalcurrentsaswellasever,  but  can  no  longer  transmit 
the  nervous  impulse.  So,  too,  there  are  certain  poisons,  such  as 
the  woorara,  which  completely  destroy  the  capacity  of  the  nerve 
for  transmitting  nervous  impulses,  without  in  the  least  dimiotsfaiog 
its  conductivity  for  electricity." 

In  view  of  these  and  other  practical  difficulties,  the  beat  instructed 
modern  physiologists  uo  longer  attempt  to  identify  the  nervous 
impulse  with  the  electrical  phenomena  by  which  it  is  accompanicil. 
Du  Boi.s-Reymond  himself  has  su^ested  that  the  nervous  agent  "  in 
all  probability  is  some  internal  motion,  perhaps  even  some  chemical 
change,  of  the  substance  itself  contained  in  the  uerve-tubes,  spread- 
ing along  the  tubes.""  Herbert  Spencer  came  to  the  conclusion 
that  "nervous  stimulations  and  discharges  consist  of  waves  of  mo- 
lecular change'"*  flowing  through  the  nerve-fibres ;  and  I  suppose 
that  most  phvi'iologisls  at  the  present  time  think  of  the  nervous 
current  in  some  such  way  as  this.  Even  those  who  attach  most 
importance  to  the  electrical  phenomena  will,  I  take  it,  agree  with 
Michael  Foster,  that  these  "  arc  in  reality  tokens  of  molecular 
changes  in  the  tissue  much  more  complex  than  those  necessary  tor 
the  propagation  of  a  mere  electrical  current."" 

We  do  not,  however,  as  yet  possess  any  sufficient  foundntiou  of 
facts  on  which  to  build  a  reasonable  hypothesis  as  to  the  nature  of 
the  molecular  disturbances  that  accompany  a  nervous  impulse. 
The  labors  of  the  physiological  chemists  have  taught  ua  nothing 
with  regard  to  the  changes  that  go  on,  except  that  the  axis-cylinder 
which,  in  the  inactive  living  nerve  is  alkaline,  becomes  acid  after 
long  continued  activity,  or  after  death."  We  can  measure  the 
velocity  with  which  the  impulse  travels;  wo. can  study  the  con- 
ditions under  which  it  arises ;  we  cau  believe,  ns  I  certatuly  du,  that 
it  will  ultimately  receive  a  c hem i co-physical  explanation,  but  its 
real  nature  we  do  not  yet  know. 
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So  far  as  we  can  ascertain,  the  phenomena  of  the  conduction  of 
nervous  impulses  by  the  sensitive  nerves  are  so  similar  to  those  of 
the  conduction  of  motor  impulses,  that  any  explanation  ultimately 
adopted  for  the  one  will  probably  apply  to  the  other  also.  When, 
however,  we  ascend  to  the  study  of  the  nervous  centres,  by  which 
sensitive  and  motor  nerves  are  connected  together,  and  attempt  the 
interpretation  of  the  complex  functions  of  nerve-cell,  ganglion, 
spinal  cord,  and  brain,  we  find  that  none  of  the  hypotheses  hitherto 
brought  forward  to  explain  the  observed  phenomena  repose  on  any 
defensible  chemico-physical  basis. 

I  cannot,  of  course,  undertake  to  give  to-night  even  the  most 
meagre  outline  of  the  wondrous  mechanism  which  physiological  ex- 
periments show  must  exist.  That  reflex  acfilons,  co-ordinated  muscu- 
lar movements,  and  all  the  complex  phenomena  of  this  class,  do 
depend  upon  a  wonderfully  complex  mechanism,  and  occur  in 
strict  accordance  with  the  ordinary  chemical  and  physical  laws,  I 
do  not  for  a  moment  doubt,  and  I  cordially  invite  the  co-operation 
of  the  chemists  and  physicists  to  aid  the  physiologists  in  the  expla- 
nation of  this  mechanism,  for  we  stand  only  upon  the  threshold  as 
yet. 

If  now  we  turn  from  the  more  general  discussion  of  muscular 
contraction  and  nervous  action,  to  the  consideration  of  the  several 
functions  carried  on  in  animals,  by  means  of  special  arrangements 
of  the  muscular  and  nervous  systems,  we  continually  encounter  the 
preponderating  influence  of  purely  physical  laws.  The  introduc- 
tion of  air  into  the  lungs  of  breathing  animals,  and  its  expulsion 
theuce,  is  effected  in  a  purely  mechanical  way,  while  the  exchange 
of  the  carbon  dioxide  of  the  blood  with  the  oxygen  of  the  inspired 
air  occurs  in  strict  obedience  to  the  laws  of  the  diffusion  of  gases. 

The  ordinary  laws  of  hydraulics  govern  the  circulation  of  the 
blood  and  lymph,  and  all  the  complex  visible  motions  of  the  body 
are  executed  in  accordance  with  the  ordinary  laws  of  mechanics ; 
nor  is  it  at  all  necessary  for  me  to  insist  upon  the  purely  physical 
nature  of  the  operations  of  the  organs  of  the  special  senses,  conspic- 
uously the  eye  and  the  ear.  For  example,  so  far  as  concerns  the 
means  by  which  images  of  external  objects  are  formed  sharply  upon 
the  retina,  the  eye  is  as  purely  a  physical  instrument  as  the  telescope 
or  the  microscope.  But  I  need  not  dwell  upon  this  group  of  phe- 
nomena, because  the  importance  of  the  role  of  the  ordinary  physical 
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laws  ID  this  domaiD  is  conceded,  I  suppose,  by  the  eztremest  of  th« 
vitatiaU  of  the  present  day. 

We  aee,  therefore,  that,  nith  regard  to  a  large  part  of  the 
phenomena  of  living  beings,  there  are  grounds  for  affirming  either 
that  they  have  already  been  eatisfactorily  explained  by  a  reference 
to  eBtablished  chemical  and  physical  laws,  or  at  least  that  Uiey 
are  of  such  a  character  that  it  is  reasonable  to  hope  they  may  b« 
thus  explained  at  some  future  time.  Is  it  possible,  then,  to  return, 
as  some  have  done  of  late  years,  to  the  old  speculation  of  Des  Cartes, 
and  look  upon  living  beings  as  mere  machines  ?  To  do  so,  it  will 
not  suffice  to  image  to  yourselves  ordinary  machines  in  which  fuel 
yields  force.  To  satisfy  the  chemico-physical  hypothesis  of  life  you 
must  suppose  machines  that  build  themselves,  repair  themselves, 
and  direct,  from  time  to  time,  new  applications  of  their  energy  in 
accordance  with  changes  in  the  environment ;  nay,  more — machines 
that  accouplc  themselves  together,  breeding  little  machines  of  the 
same  kind  that  grow  by  and  by  to  resemble  their  parents,  and 
all  this  eelf-directed,  without  any  engineer.  But  even  Dea  Cartes 
required  an  engineer — the  soul — to  run  his  man-machine,  and  the 
logic  which  compelled  him  to  this  view  applies  just  as  forcibly  to 
all  the  modern  machine  conceptions  of  living  beings. 

I  have  already  asserted  that  there  are  whole  groups  of  phenomena 
characteristic  of  living  beings,  and  peculiar  to  them,  which  cannot 
be  intelligently  explained  as  the  mere  resultants  of  the  operation  of 
the  chemical  and  physical  forces  of  the  universe.  These  phenomena 
I  refer — I  avow  it  without  hesitation — to  the  operations  of  a  vital 
principle,  in  the  existence  of  which  I  believe  as  firmly  as  I  believe 
in  the  existence  of  force,  although  I  do  not  know  its  nature  any 
more  than  I  know  the  nature  of  force.  If,  for  convenience,  at  any 
time,  I  compare  the  living  body  to  a  machine,  I  must  compare  the 
vital  principle  to  the  engineer— it  is  the  director,  the  manager  if 
you  will,  but  it  does  not  supply  the  force  thai  does  any  part  of  the 
work.  Let  us  consider,  then,  in  the  remainder  of  this  discourse, 
the  phenomena  which  indicate  the  guidance  of  the  vital  principle. 

The  first  group  of  phenomena  belonging  to  this  second  class  are 
those  forced  upon  our  attention  whenever  we  attempt  to  study  the 
question  of  the  origin  of  life.  It  has  seemed  to  some  of  our  contempo- 
raries that,  in  accordance  with  the  doctrine  of  evolution,  as  deduced 
by  Mr.  Herbert  Spencer  from  the  great  truth  of  the  persistence  of 
force,  life  ought  always  to  arise  spontaneously  out  of  inorganic 
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I  sympathize  heartily  with  tboae  who,  recognizing  that  the  sup- 
position of  the  gpoutaneous  origin  of  life  on  our  globe  is  flatly 
contradicted  by  the  facta  of  science,  have  endeavored  to  escape  the 
difficulty  by  imagining  the  earliest  parent  liviog  forma  to  have  been 
brought  to  our  earth  on  the  sur&ce  of  meteoric  stones  or  other 
cosmical  bodies.  This  hypothesis,  put  forward  originally  on  purely 
theoretical  grounds,  has  recently  acquired  a  certain  degree  of  sup- 
port from  the  published  observations  of  Hahn  and  Weinland,"  who 
believe  they  have  recognized  the  remains  of  humble  coralline  forms 
in  thin  sections  of  meteoric  stones  collected  in  Hungary.  Yet 
these  observations,  if  indeed  they  should  prove  to  be  correct,  would 
rather  afford  indications  of  the  existence  of  life  in  other  worlds 
than  ours,  than  show  that  living  forms  could  survive  the  high 
temperature  to  which  such  cosmical  masses  must  be  exposed  during 
their  transit  through  our  atmosphere;  and  even  should  we  find 
reasons  for  ultimately  adopting  this  hypothesis,  we  should  not  have 
solved  the  problem  of  the  origin  of  life,  but  only  removed  it  en- 
tirely beyond  the  domain  of  further  scientific  investigation. 

If,  however,  we  reject  this  view,  and  still  mean  to  support  the 
chemi co-physical  hypothesis  of  life,  we  shall  have  to  resort  to  a 
still  more  improbable  supposition.  We  shall  have  to  suppose  that 
although  in  the  present  order  of  things  life  can  only  arise  out  of 
pre-existing  life,  the  order  of  things  was  at  some  past  time  so  far 
difierent  that  life  could  then  arise  out  of  inorganic  matter;  a 
supposition  which  implies  an  instability  in  the  courae  of  nature 
that  is  contradicted  by  all  the  teachings  of  science. 

I  willingly  admit  that,  in  view  of  our  present  scientific  notions  of 
the  cosmogony,  it  is  imposaible  to  believe  that  life  always  existed  upon 
this  planet.  I  willingly  admit  that  life  on  the  earth  must  have  had 
a  beginning  in  time.  But  we  do  not  know  how  it  began.  Let  us 
honestly  confess  our  ignorance.  I  declare  to  you  I  think  the  old 
Hebrew  belief,  that  life  hegan  by  a  creative  act  of  the  Universal 
Mind,  has  quite  as  good  claims  to  be  regarded  a  scientific  hypothesis 
as  tho  apeculatiou  that  inorganic  matter  ever  became  living  by 
virtue  of  its  own  forces  merely. 

If  we  turu  now  to  the  consideration  of  the  processes  of  growth, 
wo  shall  find  additional  reasons  for  believing  in  the  existence  of  a 
vital  principle.  Let  us  consider  first,  in  the  most  general  way,  the 
conditions  under  which  those  strictly  chemical  processes  occur,  to 
which  I  have  already  alluded,  and  by  which  the  inorganic  atoms 


PniLOSOPHICAL   SOCIETY   OF   WASHINGTON.  67 

are  corabiucd  iuto  organic  matter.  I  repeat  it,  I  do  uot  f<tf  a 
moment  queation  that  the  actual  force  by  whicb  these  processes  arc' 
compelled  exists  in  the  solar  rays,  and  that  it  is,  after  all,  the  solar 
energy  thus  stored  up  in  the  vegetable  protoplasm  aud  its  products 
that  supplies,  by  its  subsequent  liberation,  all  the  force  manifested 
by  living  beings.  Yet,  let  me  beg  yow  to  observe  that  in  all  the 
myriads  of  years  during  which  the  solar  energy  has  streamed  upon 
the  earth,  that  energy  bas  never,  on  any  occasion  that  we  know  of, 
determined  the  combination  of  inorganic  atoms  into  organic  matter, 
except  within  the  substance  of  already  living  protoplasm.  Tbe 
wat«r  and  carbon  dioxide  and  ammonia  in  the  atmosphere  and  ia 
the  soil,  come  into  coniact  with  each  other,  within  the  substance  of 
porous  inorganic  clods  on  the  surface  of  the  soil,  much  as  they  do 
in  the  substance  of  protoplasm,  and  the  equal  sun  warms  both 
alike;  but  in  the  clod  they  remain  water,  carbon  dioxide,  and  am- 
monia; in  the  protoplasm,  provided  only  that  it  is  living  proto- 
plasm, they  combine  into  starch  or  oil,  or  even  iuto  protoplasm 
itself.  The  essential  condition,  then,  of  this  storing  up  of  the  solar 
energy  for  the  subsequent  use  of  living  beings  is  the  presence  of 
life,  and  in  these  fundamental  operations  the  mighty  force  of  the 
sun  acts,  in  the  fullest  sense  uf  the  words,  the  part  of  the  servant 
of  life. 

The  view  thus  auggeste<l,  that  we  have  here  to  do  with  Bometbiog 
more  than  Ibc  mere  operation  of  the  inorganic  forces,  is  still  further 
strengthened  when  we  come  to  consider  more  in  detail  the  phenom- 
ena of  the  growth  of  living  beings,  whether  plants  or  animals.  The 
better  we  become  acquainted  with  these  phenomena  the  more  fully 
we  become  convinced  that  we  have  to  do  with  processes  for  which 
the  inorganic  world  afibrds  no  parallel. 

Linnrous,  indeed,  declared,  "  lapides  creacuut,"  using  the  very 
same  phrase  which  he  applied  also  to  plants  and  auimak.*°  But  it 
is  impossible  to  maintain*lhis  assertion  without  adopting  tlio  most 
■  Buper6cial  view  of  the  growth  of  living  beings,  and  defining  the 
process  to  consist  merely  in  increase  of  size.  That  this  should  have 
appeared  reasonable,  in  Ihe  time  of  Liunicus,  ncj3d  excite  no  surprise; 
but  it  seems  strange  to  find  so  astute  a  ihinlccr  as  Mr,  Herbert 
Spencer  repeating  the  old  fallacy  in  the  firdt  chapter  of  his  Induc- 
tions of  Biology,  and  declaring;  "Crystals  grow,  and  otl;en  far 
more  rapidly  than  living  bodies."*'  Then,  after  instancing  the 
formation  of  geological  strata  by  the  deposit  of  detritus  from  water, 
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Bd*neII  as  the  formation  of  crystals  in  solutioDS,  as  ezamplea  of 
growth  in  the  Jaorganic  world,  he  aaks :  "  la  not  the  growth  of  an 
organiani  a  substantially  similar  process?"  andadd^:  "Around  a 
plant  there  exist  certain  elements  that  are  like  the  elements  which 
form  its  substance,  and  its  iniTcaae  in  size  is  effected  hy  continually 
integratiug  these  surrounding-like  elements  with  itself;  nor  does 
the  animal  fundamentally  differ  in  ihia  respect  from  the  plant  or 
the  crystal." 

Now,  as  opposed  to  this,  I  must  express  my  belief  that  the  more 
we  know  of  the  actual  details  of  the  process  of  growth  in  plants 
and  animals  the  more  clearly  it  will  be  seen  that  this  process  does 
differ  so  fundamentally  from  that  by  which  a  crystal  is  formed  and 
increases  in  size,  or  from  any  increase  in  size  of  inorganic  bodies,  that 
the  same  scientilic  term  cannot,  with  any  propriety,  be  applied  to 
tieth,  hiiwever  long  popular  usage  may  have  given  to  both  a  com- 
mon name.  When  inorganic  bodies  increase  in  size  the  additional 
atoms  are  deposited  on  their  external  surfaces;  or,  if  a  fluid,  after 
penetrating  the  interstices  of  some  porous  body,  deposits  there  any 
material  held  in  solution,  the  mass,  indeed,  is  increased  thereby, 
but  not  the  size.  When,  however,  vegetable  protoplasm  grows,  it 
does  not  merely  integrate  with  itself  certain  elemeuts  around  it  like 
the  elements  which  form  its  eubstauce ;  the  needed  elements  exist 
in  compounds  quite  unlike  itself,  and  it  combines  them  together 
into  protoplasm  in  all  parts  of  its  mass,  so  that  it  grows  by  a  process 
of  intussusception  wholly  unlike  anything  that  occurs  in  the  inor- 
ganic world.  In  the  case  of  animal  protoplasm,  the  mode  of  growth 
by  intussusception  is  the  same,  but  the  capability  of  combining 
together  mere  iuorganic  elemeula  into  its  own  substance  is  lost; 
and,  besides  these,  a  certain  amount  of  pre-existing  vegetable  or  ani- 
mal protoplasm  must  be  present  in  the  food,  or  growth  will  not 
goon. 

In  both  cases,  when  the  growth  has  proceeded  to  a  certain  extent — 
within  certain  definite  limits — a  new  characteristic  phenomenon 
occurs  in  a  growing  mass  of  vegetable  or  animal  protoplasm;  it 
multiplies  by  division,  its  whole  mass  participating  in  the  act,  in 
accordance  with  one  or  other  of  a  few  definite  methods.  This  pro- 
cess is  repeated  again  and  again.  The  progeny  may  separate,  with- 
out modification,  as  independent  forms,  or,  as  in  the  cose  of  the 
more  complex  organisms,  they  may  cohere  together,  and  the  process 
culminates  by  groups  of  them   undergoing  certain  definite  and 
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peculiar  tranaforniatioDS,  after  which  further  multi plication  be- 
comes rare  or  ceasea  altogetlier,  and  the  growth  of  the  complex 
organism  is  thus  limited. 

I  cannot,  of  <;ourse,  attempt  this  evening  to  describe  all  the  known 
dctmla  of  the  process  of  growth  which  I  have  thus  hastily  sketched ; 
to  give  you  a  really  satisfactory  account  of  them  would  require  a 
series  of  lectures.  But  I  do  not  hesitate  to  Eay  that  the  more  fully 
you  know  these  details  the  more  unscientific  you  will  think  the 
attempt  to  class  them  as  in  nuy  way  similar  to  tlie  circumstaDce 
that  inorganic  crystalline  compounds  seem  "each  to  have  a  size 
that  is  not  usually  exceeded  without  a  tendency  arising  to  form 
new  crj'stals,  rather  than  to  increase  the  old."  It  is,  at  the  best,  a 
waste  of  words  to  attempt  to  explain  complex  phenomena  by  com- 
paring them  to  simpler  ones  which  arc  fundamentally  unlike  them. 

I  have  but  now  referred  to  a  process  by  which,  in  the  growth  of 
the  more  complex  living  beings,  the  small  primitive  protoplasmic 
ma.S3,  out  of  which  each  individual  arises,  subdivides  and  produces 
a  numerous  brood  of  protoplasmic  masses,  at  first  closely  resem- 
bling the  parent  mass,  but  after  a  time  difiering  from  it  more  and 
more,  and  finally  undergoing  transformations  into  definite  and 
peculiar  forms.  Tliia  process,  which  does  not  take  place  in  any 
disorderly  manner,  but  in  a  very  characteristic  and  definite  way  in 
each  individual  form,  is  designated  by  the  term  development.  In 
point  of  fact,  so  far  as  it  consists  in  the  mere  growth  and  multipli- 
cation of  the  individuai  elements  that  compose  the  organism,  aud 
the  increase  in  size  of  the  organism  itself  on  account  of  these  pro- 
cesses, it  is  properly  designated  by  the  term  growth.  In  so  far, 
however,  as  the  individual  elements  are  differentiated,  and  the 
wonderful  architecture  of  the  living  being,  with  its  organs  and 
systems,  is  completed  thereby,  it  is  properly  designated  by  the  term 
development. 

Nothing  like  the  process  of  development  as  thus  defined  exists  in 
the  inorganic  world,  and  in  all  the  attempts  at  such  a  comparison 
that  it  has  been  my  fortune  to  meet,  the  most  fundamental  facts  of 
the  development  of  living  beings  have  been  porsisteutly  ignored. 
Among  these  fundamental  facta  I  invite  your  attention  especially 
to  the  circumstance  that  there  is  something  in  tho  miscroscopic 
mass  of  protoplasm,  out  of  which,  even  in  the  case  of  the  highest 
and  most  complex  living  beings,  each  individual  arises,  that  goed 
even  further  in  determining  the  direction  in  which  the  individual 
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eliall  develop  than  the  pabcluin,  or  environment,  or  all  the  mighty 
chemical  and  physical  forces  that  are  brought  into  play  b^  the  pro- 
cess goes  ou.  In  a  word,  the  individual  developea  after  the  patlem 
of  its  parent,  or  not  even  all  the  aolar  energy  cau  compel  it  to 
develop  it  at  all. 

We  are  thus  brought  face  to  face  with  the  facts  of  sexual  geuer- 
ntion,  and  especially  of  heredity,  with  all  their  wide  bearings  ou 
the  great  biological  questions  of  natural  selection  and  the  origin  of 
Bpeciea.  Into  the  details  of  these  large  questions  the  Unfits  of  the 
hour  will  not  permit  me  to  enter.  Could  I  take  time  to  do  so,  I  am 
EatisSeJ  that,  at  every  step  I  should  be  able  to  collect  ^r  you  ad- 
ditiouat  evidence  of  the  existence  of  a  vital  principle.  BtlU  I 
regret  this  the  less  because  most  of  you,  I  think,  are  so  familiuT 
with  the  modern  literature  of  these  subjects,  and  especially  with 
the  admirable  writings  of  Mr.  Darwin,  thai  I  feel  sure,  if  I  can  suc- 
ceed in  giving  you  a  clear  outline  of  my  views,  much  that  I  should 
say,  had  I  time,  will  suggest  itself  to  your  own  minds.  In  a  gen- 
eral way,  however,  when  we  study,  in  the  history  of  life  upon  this 
globe,  the  double  phenomena  of  long  continued  persistence  of  type, 
and  of  slow  variation  continually  occurring,  we  will  find  that  almost 
all  biologists,  whatever  tlieir  theory  of  life,  explain  these  phenomena 
on  the  one  hHud  by  heredity,  on  the  other  by  the  sensibility  of  the 
organism  to  the  influence  of  the  environment. 

Both  heredity  and  the  influence  of  the  environment  may  be  very 
conveniently  studied  in  those  simplest  organisms  in  which  each  in- 
dividual consists  of  a  single  mioute  mass  of  naked  protoplasm,  as 
in  certain  rhizopods,  for  example,  the  ammba,  These  tiny  creatures 
produqe  a  progeny  which  preserves  the  parental  type  as  closely  ae 
is  done  by  the  ofispriug  of  the  higlier  animals.  Their  sensibility  tO 
the  iufluenee  of  the  etivironmeut  is  manifested  in  several  ways. 
They  grow,  that  is  they  appropriate  materials  from  the  environ- 
ment, in  the  way  I  have  already  specified ;  tbey  manifest  automatic 
movements,  that  is,  on  encountering  food,  obstacles,  or  other  dia- 
turbing  external  circumstances,  movements  result  the  direction  aad 
energy  of  which  are  in  no  wise  determined  by  the  character  or 
force  of  the  external  influences,  or  as  they  may  be  conveniently 
termed  the  stimuli  by  which  these  movements  are  provoke<l ;  and 
finally,  simultaneously  with  the  process  of  growth,  a  certain  meta- 
morphosis, or  metabolism,  of  thft  protoplasm  is  continually  going  on 
resulting  in  the  formation  of  excremeutitious  substances  which  are 
continually  being  excreted. 
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The  processes  of  growth  and  metabolism  exhibit  different  degrees 
of  intensity  in  accordance  with  variations  of  the  environment,  and 
whatever  physical  theory  of  the  mode  in  which  the  protoplasmic 
motions  are  produced  we  may  adopt,  the  mechanical  force  manifested 
can  only  be  supposed  to  proceed  from  the  decomposition  of  a  part  of 
the  protoplasm  itself  into  simpler  compounds,  that  is,  from  a  particu- 
lar kind  of  metabolism.  Hence  you  will  I  think,  be  quite  prepared 
to  hear  me  speak  of  all  the  circumstances  in  the  environment  that 
so  act  upon  living  protoplasm  as  to  increase  its  growth  or  meta- 
bolism, as  stimuli,  and  of  the  property  of  living  protoplasm  by 
which  all  its  responses  to  stimuli  are  guided,  as  irritability,  instead 
of  limiting  these  terms  to  the  phenomena  of  automatic  movement 
only,  as  was  formerly  done.  This  irritability  of  living  protoplasm 
determines  the  direction  in  which  its  internal  forces  shall  be  mani- 
fested. Speaking  of  it  as  I  do,  perhaps  you  would  wish  me  to  call 
it  sensibility  rather  than  irritability,  and  I  do  not  know  that  I 
should  object  very  strenuously  to  any  one  who  wished  to  do  this. 
But  however  you  may  name  it,  it  is  this  vital  property  of  all  living 
protoplasm  that  produces  the  sensibility  to  changes  in  the  environ- 
ment which  has  been  the  main  factor  in  the  gradual  evolution, 
during  the  ages,  of  the  highest  and  most  complex  from  the  simplest 
and  lowest  living  forms. 

Against  this  view  it  has  been  urged  with  much  ingenuity  that 
protoplasm  is  the  material  substratum  of  life,  and  life  merely  a 
property  of  protoplasm  ;  that  is,  if  the  words  have  any  meaning  at 
all,  that  life  is  the  resultant  only  of  the  forces  inherent  in  the  in- 
organic atoms  of  which  the  protoplasm  is  built  up.  Now,  in  the 
first  place,  no  one  has  ever  yet  been  able  to  show,  by  any  conceiv- 
able synthesis,  how  the  forces  known  to  belong  to  the  several  kinds 
of  inorganic  atoms  of  which  protoplasm  is  composed,  could  by  th^ir 
combination,  produce  the  characteristic  phenomena  of  living  pro- 
toplasm, namely,  the  phenomena  of  irritability,  as  I  have  just 
described  them.  But,  in  the  second  place,  this  speculation  appears 
to  be  pretty  flatly  contradicted  by  the  circumstance  that,  although 
protoplasm  can  only  be  formed  within  the  substance  of  previously 
existing  living  protoplasm,  it  can  continue  to  exist,  it  does  continue 
to  exist  as  protoplasm  after  it  has  ceased  to  live.  .  Not  merely  can 
it  persist  for  a  time  without  chemical  change  as  dead  protoplasm, 
it  can  subsequently  serve  as  food  and  be  reconverted  into  living 
protoplasm  once  more.     Bear  in  mind,  however,  that  this  change 
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'ji  'u-.  :.rvy.pl4ftn::-;  :::a»i9  :iiit  ire  f.i  appropriiW  :!.  Tb«9e  coo- 
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If  I  aho'il-'l  pallid  b^r^, :;  f^i^im  »  ai'S  -bat  I  sfcjuld  have  brought 
iiifKM'i  vWi'ia,-^  r=a*>ci  :vr  beJevina  ia  the  tiUtence  of  a  vial 
priocip'",.  But  I  caL&o:  paos^  ber':.  B^rfoa-i  and  ab-iT-e  all  thU 
there  b  anotb^r  ^r^a:  group  of  ph-:Qom-jua  p^uliar  u  livicg  bciog"; — 
a  group  of  ph^QomeDa  ^JLCtruiog  wbieh,  la  my  -ivia  indiridualitT,  I 
havfc  kDOwl«ige  at  Itas:  ai  posiLivc  as  anv  I  po££«^  of  the  existeaoe 
of  force,  aod  nbi-h  I  am  1^,  tiv  a  1  j^e  quite  a^  cjiiviociug  as  that 
b}-  which  auy  general  prop>iuon  wiih  regar-i  to  the  esiernal  world 
U  proven,  to  bclitve  esU'ji  in  like  kind  and  d-.^rrtr  iu  the  case  of 
my  ffellow-toan.  I  reftr  to  iht  phenomeDa  of  the  perceiving,  emo- 
tiooal,  willful,  rea^jning  human  mind.  loco  the  argument  that 
tuakea  it  highly  probable  ibat  a  similar  bu>  i<^$  and  le^  perteot 
miud  existij  in  tht:  auimal  world,  and  idcniide^  with  mind  the  sensi- 
bility of  the  lowest  animal  forms,  and  even  that  of  vegetable  proto- 
plasm, I  will  not  attempt  to  enter  to-night.  Mr,  Herbert  Spencer 
himself  ba^  predcnied  this  view  with  m  much  iugenuiiy,  that,  with- 
out committing  myself  to  an  approval  af  all  his  details,  I  mu^t  cou- 
tent  myself  by  referring  you  to  his  writings  for  one  of  the  best 
discussions  of  this  matter.  It  will  be  sufficient  for  my  present  pur- 
poite  to  close  this  discourse  by  the  preseutaiioa  of  a  few  considera- 
tions in  relation  to  mind  as  it  exists  in  man. 

For  myself  I  know  mind  only  as  a  manifestation  of  life,  if  indeed 
it  \a  not  the  essence  of  life.  But  the  old  doctrine  of  Epicurus, 
banded  down  to  us  iu  the  poem  of  Lucretius,  that  iu  some  way  or 
fashion  mind  is  produced  by  the  clashing  together  of  the  atoms,  has 
been  boldly  rcviveii  of  late  years,  and  transmuted  into  a  form  more 
plausible  to  modern  thought,  although  just  as  unsupported  by  any 
actual  knowle<Jge  of  facts. 

No  one  has  dijnc  this  more  boldly  or  more  cleverly  than  Mr. 
Herbert  fjpencur  has  done  in  his  First  Principles,  and  of  course  you 
are  all  familiar  with  the  ingenious  argument,  iu  favor  of  this  view, 
which  runa  through  that  masterly  work.     It  would  be,  from  many 
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pointe  of  view,  profitable,  but  it  would  be  a  very  laborious  task  to 
attempt  the  critical  discuBsion  of  his  argument.  It  must  sufBce,  for 
mj  preseut  purpose,  to  poiot  out  that  two  of  the  fuudameutal  as- 
BumptioDS  upou  which  that  argument  is  based  are  wholly  undemou- 
strated.  The  first  ussuraption  is,  that  miud  is  itself  a  force;"  the 
second,  that  miud  canuot  be  conscious  of  itself,  but  only  of  the 
externaT  world.** 

If  I  could  briug  myself  to  believe  that  miud  is,  iu  auy  proper 
sense  of  the  word,  a  force,  and  that  such  popular  metaphorical  ex- 
pressious  us  mental  force  or  mental  energy  accurately  described  the 
phenomena,  I  should  certainly  expect  to  find  at  least  some  shadow 
of  proof  for  Mr.  Herbert  Speucer's  assertion,  that  mental  opera- 
tions fall  witbia  the  great  geoeralization  of  the  correlation  and 
equivalence  of  the  forces.  Ou  the  contrary,  however,  you  will  find, 
oa  readiug  his  lucid  periods,  that  his  whole  argument  relates  to 
those  physical  conditions  in  the  orgaus  of  sense  and  iu  the  muscular 
and  nervous  systems,  which  are  the  antecedents  of  perception — 
which  arc,  in  fact,  the  things  really  perceived — and  in  no  sense 
constitute  the  perceiving  mind.  Between  strictly  mental  phenom- 
ena and  the  physical  forces  no  one  has  as  yet  even  attempted  to 
establish  a  numerical  equivalent;  nay,  more,  the  correlation  of 
thought  with  the  physical  forces  is  not  only  uu demonstrated,  it  is 
utterly  unthinkable.  You  can  conceive  several  difTerent  ways,  it 
matters  not  whether  true  or  false,  iu  which  the  motions  we  know 
as  heat  might  be  converted  into  those  we  know  as  light,  and  so  on 
with  the  other  physical  forces;  but  you  cannot  represent  mentally 
any  intelligible  scheme  by  which  any  of  the  physical  forces  can  be 
converted  into  the  simplest  or  most  elementary  thought. 

As  to  the  question  of  self- consciousness,  it  seems  as  if  the  great 
philosopher  were  reasoning  in  a  circle.  He  first  assumes  that  the 
fundamental  condition  of  all  consciousness  Is  the  antithesis  between 
subject  and  object, — which  is  true  only  with  regard  to  conscious- 
ness of  perception,  the  form  of  consciousness  by  which  wc  become 
acquainted  with  the  uon  ego, — and  then  he  concludes  that  there  can 
be  no  consciousness  of  the  ego  because  it  canuot  fulfil  these  con- 
ditions. That  is,  iu  a  word,  he  denies  consciousness  of  the  ego, 
because  it  is  not  consciousness  of  the  nou  ego.  Realty  it  appears 
to  me  that,  as  against  such  a  philosophy  as  this  it  is  not  amiss  to 
appeal  to  "  the  unsophisticated  sense  of  mankind,"  of  which  Mr. 
Hansel  speaks."    But  there  is  fortunately  a  better  philosophy  than 
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[Ilip ;  :i  jiliilusophy  which  recoguizes  the  validity  of  the  miod's  self- 
•.■<.':is(.-i<juijuuss  a^  ii[  Io:)j<t  fully  uqual  to  the  validity  of  its  coDsciousnesa 
oi'ihu>:onilitioii:iut'ihubodyby  whit-h  it  ubtaius  a  knowledge uf  the 
i-xii:i'iml  worlil.  By  this  ;»'lt-L-ODSciousiiess  I  kuoiv,  with  a  certaioty 
wliich  110  iloulit  i-uu  ever  diiiturh,  that  I  hav»ainiDd;  and  by  rightly 
;i]i|*iyiin.'  my  nasouiug  powers  lo  the  data  of  my  self  consciousness, 
I  I'uii  iL-aj'ii  luuc-h  ihut  will  he  useful  to  me  with  regard  to  my 
iiK'tiinl  jiroccr^scd  aud  the  methods  of  employing  them.  But  hei-e  I 
liavt.'  to  ijlop.  I  i".ku  learn  nothiug,  whether  by  consciousness  or  by 
iv:isi)ning,  with  regan.1  lu  the  real  nature  of  my  conscious  mind, 
iiud  however  much  it  may  long  for  immortality,  neither  philosophy 
nor  seieuce  afford  any  tbundatiuu  of  proof  upon  which  it  might 
build  in  lio|>i:rs. 

I  have  already  said  that  I  know  mind  only  as  a  manifestation  of 
Hk'.  Iti>  operations  arc  intimately  connected  with  the  chemical  and 
pliVMad  pli^-nouiLna  of  living  beings,  and  it  exercises  over  them  a 
ivriuiii  direeiing  iiiHuence,  the  nature  of  wbieh  we  do  not  under- 
.-i;irid.  Thv  iiiK-dience  of  our  voluntary  muscular  actions  to  the 
iii:i[i>lai<.-B  ui  the  gniding  will  is  a  familiar  illustration  of  this 
direiiiiig  indueiiee.  Ou  the  other  hand,  all  the  knowledge  of  the 
i'.\.ri.  rna!  WL'rld  »ii  wbieh  the  miud  exerts  its  reasoning  power  reaches 
h  liiivugh  ihe  wi;4aus  of  sense  and  the  n<_Tvous  svstem.  Indeed, 
"iir  ^iiidiis  I'f  the  pheimmena  of  sensation  eompel  us  to  conclude 
iliai  uliiii  our  mind  really  perceives,  when  it  takes  cognizance  of 
\\i\-  rsti'inal  world,  is  loiTvly  the  ever-i'hangiu;;  )>anorama  of  our 
.>wii  eeivlnal  .-tales.  It  sbyiiM  be  autieipaied.  therefore,  that  dis- 
iiiilvd  iir  iiifibid  i-.'iidiii.iUf  .ii' ihe  braiu  would  lead  to  irregidar 
■  i!  disordvi'ly  miinal  operations:  and  the  ciri.-umstance  that  this 
!■,  ally  happi:i.-.  ulloid-  no  ixtiir  proof  of  the  njatvriality  of  thought 
liian  is  allordvd  \<\'  the  e  ire  tun  stances  -it'  our  ordinary  normal 
:li-u-l.t. 

-S>,  ti'o,  >iiiie  the  eiivbral  ehauges.  which  the  miud  perceives,  are 
ilieiiiselve^  of  a  purely  eheiiiieo-pby^Leal  nature,  it  should  be 
aiitieipaied  thai,  like  the  luitaboiie  proeessvs  in  .,'ther  tissues,  they 
would  bf  ifcoiiipiuded  by  an  increased  txeivtieu  of  characteristic. 
waste-prod iiei.-,  by  evolution  of  heal  and  by  alBux  of  blood.  Ex- 
pi.riiQental  invisiigation  has  been  dirwitd  to  each  of  these  points, 
aud  some  im|H>rtant  observations  have  uo  doubt  been  made:  but 
much  of  the  testimony  is  eonllieting.  and  our  knowleilge  is  still  so 
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iDComplete  that  further  inquiry  ia  each  direction  is  greatly  to  be 
deeired.  • 

This  is  particularly  the  case  with  regard  to  the  chemical  ques- 
tions connected  with  the  metaboliRm  of  the  brain.  lu  the  first 
place  our  knowledge  of  the  chemical  composition  of  brain-sub- 
stance is  still  in  its  infancy.  The  view  that  its  characteristic  in- 
gredient is  the  phosphorized  nitrogenous  body  described  in  1865 
by  Liebreich  under  the  name  of  protagon  has  been  strongly  con- 
troverted by  Diacoiiow,  Hoppe-Soyler,  and  Thudicum,  while  recently 
it  lias  been  reaffirmed  by  Gamgee,  aud  Blaukenhorn.*'  But  oven 
should  this  view  turn  out  to  be  well  founded,  we  have  yet  every- 
thing to  learn  with  regard  to  the  transformations  prott^on  under- 
goes during  functional  activity,  and  the  nature  of  the  resulting 
waste  products. 

Long  before  Liebreich  announced  the  existence  of  protagon, 
however,  the  attention  of  the  physiological  chemists  had  been 
directed  to  the  prominence  of  phosphorous  as  nn  clement  in 
thf  composition  of  the  cerebral  substance,  and  it  had  been  sug- 
gested that  a  part  of  the  phosphoric  acid  excreted  in  the  urine 
might  be  derived  from  the  metabolism  of  the  brain.  As  early  as 
1846  Hence  Jones"  had  observed  au  excess  of  phospbatic  salts  in 
the  urine  during  certain  brain  diseases,  notably  acute  inflammations, 
and  an  observation  published  in  1853  by  Moaler"  appeared  to 
indicate  that  a  similar  excess  followed  intellectual  activity. 

Byasson  [1868]  in  his  essay  on  the  relation  between  cerebral 
activity  and  the  composition  of  the  urine,"  reports  a  number 
of  urinary  analyses  which  support  the  view  that  the  excretion 
of  alkaline  phosphates  by  the  kidneys  is  habitually  increased 
during  mental  work.  Tliis  opinion  has  also  received  a  certain 
degree  of  support  fi-om  the  more  recent  papers  of  Zuelzer"  and 
Struebling;"uevertheless!t  is  impossible  to tludy  the  detailed  obser- 
vations upon  which  it  ia  based  without  feeling  how  meagre  and 
unsatisfactorv  the  evideuce  relied  upon  really  is.  It  is  at  best  only 
sufficient  to  indicate  the  importance  of  further  inquiry,  and  to  sug- 
gest the  necessity  of  avoiding  certain  obvious  errors  of  method  . 
which  complicate  and  obscure  the  results  of  the  investigations 
lii'.herto  made. 

The  opinion  that  mental  effort  is  accompanied  by  an  increase  in 
the  temperature  of  the  brain  was  first  propounded  by  Lombar<l  in 
1867.    Using  a  delicate  thermo-electric  apparatus  of  his  own  con- 
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trivance,  he  obser\-ecl  during  mcDtal  effort  a  rise  of  the  surface 
tf'iupc' rut  lire  »t'  the  head,  nliich  sometimes  amouated  toaa  much  as 
OQe-nv«;inii?t!i  of  a  Jegree  fentigrade."  Subsequent  and  more  elab- 
orate iavestigutiouf  coudrmed  him  iu  this  coDctufion,  vhich  has 
also  bevu  supported  by  ob^rvations  made  ivith  thermo-pilcs  by 
Schid'  aud  Bert.  a«  well  as  by  the  use  of  surface  thermometers  io 
the  haiid^  of  Broca  aud  L.  C  Gray  of  Brooklyn,"  Gray  claimed 
IO  have  obsorved  a  maximum  rise  of  as  much  as  two  and  a  half 
ilogroi's  Fahrenbt'it.  These  physicians  and  some  others  have  also 
iuvt.«l4gaied  the  relative  temperature  of  the  two  sides  of  the  head, 
of  differeot  regions  on  each  side,  ihe  variatioas  produced  in  certain 
regions  by  voluntary  muscular  movements,  and  those  resulting  from 
localizeil  bruiu  diseases." 

To  .-\tu-uipi  any  discussion  of  these  interesting  studies,  and  their 
t'oullii'tiug  results,  would  lead  me  altogether  beyond  my  prescribed 
limits.  Ii  is  enough  for  my  present  purpose  to  point  out  that  the 
recent  investigations  of  Francois  Frauk "  would  seem  to  indicate 
thai  the  variations  of  temperature  actually  observed  are  <'hicfly  due 
to  I'hangrs  in  the  cerebral  circulation.  Plunging  suitable  sounds. 
councL-ted  tviih  a  i  her  mo-el  eci  He  apparatus,  into  the  brains  of  ani- 
mals to  different  depths,  Frank  found  that  the  deeper  parts  of  the 
brain  are  always  warmer  than  its  superficial  layers.  The  super- 
tieial  layers  are  continually  cooled  by  radiation,  and  their  temper- 
ature is  a  degree,  or  more  than  a  degree  centigrade,  lower  than  that 
of  the  deeper  |Hkrtf.  Even  these,  however,  are  .1"  to  ."2"  centigrade 
eouler  than  the  blood  in  the  thoracic  aorta,  and  it  will  therefore 
readily  be  understooil  that  a  relaxation  in  the  muscular  coats  of 
the  cerebral  vessels,  permitting  the  more  rapid  circulaiioD  of  a 
larger  quantity  of  blood,  would  be  promptly  followed  by  an  increase 
in  tho  temperature  of  the  superficial  parts  of  the  brnin.  Xone  of 
the  ubservt-rs  I  have  cit^  have  reported  a  surlace  temperature  of  the 
hiad  during  mental  effort  that  is  too  high  to  be  aecounte<l  for  in 
this  way;  and  if,  as  I  willingly  concede  is  probable,  there  is  really 
ait  increased  hcat-pr'iductiou  i»  the  brain  itself,  it  is  wholly  masked 
Iiy  the  more  eotisiderable  change  due  to  afflux  of  blood. 

Now  a  consideration  of  the  phenomena  of  blushing,  and  certain 
well  known  sensaiions  in  the  head,  might  lead  us  to  expect  (hat 
emotional  an<l  mental  conditions  would  prove  to  be  attended  by 
increased  ueliviiy  in  ihe  circulation  of  the  blood  In  the  brain  ;  yet 
many  ditGcutties  have  hitherto  been  encountered  in  the  attempt  to 


PHILOSOPHICAL   SOCIETY   OF   WASHINGTON. 


77 


demonstrate  experimentally  that  this  is  true.  Mosso  of  Turin  sup- 
posed that  he  had  succeeded  in  doing  this  with  his  plethysmo- 
graph."  The  instrument  is  essentially  a  cylinder  of  water,  into 
which  the  arm  is  introduced  and  so  fastened  in  place  by  a  caoutchouc 
membrane  that  the  slightest  increase  or  diminution  in  the  volume 
of  the  arm  will  cause  the  rise  or  fall  of  the  water,  through  a  tube 
connected  at  one  end  with  the  interior  of  the  cylinder  and  at  the 
other  with  a  suitable  recording  apparatus.  The  pen  or  pencil  of 
this  apparatus  inscribes  a  curve  that  rises  or  falls  with  the  fluid  in 
the  tube.  A.mong  the  curioXis  observations  made  with  this  instru- 
ment, Mosso  reports  that  the  mental  operations  and  emotions  of 
the  persons  he  experimented  on  were  accompanied  by  a  fall  of  the 
curve,  which  he  regarded  as  proof  that  more  blood  goes  to  the 
brain  and  less  to  the  arm  during  emotion,  or  mental  action,  than 
at  other  times.  But  the  following  year  these  observations  were  re- 
peated with  great  care,  and  with  an  improved  plethysmograph  by 
Basch,  of  Vienna,^  who  failed  to  verify  them.  Most  of  the  phleg- 
matic Germans  on  whom  he  experimented  did  sums  in  their  heads, 
and  otherwise  exerted  their  minds,  without  producing  the  slightest 
modification  of  the  curve,  and  none  of  them  appear  to  have  been 
as  emotional  as  Dr.  Pagliani,  of  whom  Mosso  relates  that,  his  arm 
being  in  the  plethysmograi)h,  when  the  revered  Prof.  Ludwig  en- 
tered the  room  the  curve  fell  as  if  he  had  received  an  electric 
shock.  Basch  has  cautiously  investigated  the  causes  of  the  varying 
quantity  of  blood  in  the  arm  in  these  experiments,  and  has  clearly 
shown  how  many  general  and  local  conditions  concur  in  producing 
the  result.  Especially  has  he  emphasized  the  effect  of  variations 
in  the  abdominal  circulation,  which  appear  to  exercise  a  much  more 
considerable  influence  upon  the  size  of  the  arm  than  any  changes 
that  occur  in  the  brain. 

In  subsequent  works  Mosso  has  stated  that  during  mental  effort, 
such,  for  example,  as  is  required  to  multiply  small  numbera  in  the 
head,  the  radial  pulse,  as  recorded  by  the  sphygmograph,  is  shown 
to  become  somewhat  more  frequent,  and  the  recording  lever  does 
not  rise  so  high  as  at  other  times."  Thanhoffer,  who  has  pointed 
out  that  in  these  observations  the  influence  of  respiration  on  the 
palse  was  neglected,  concluded,  nevertheless,  from  his  own  sphyg- 
mographic  observations,  that  after  due  allowance  is  made  for  this 
complicating  influence,  it  must  be  conceded  that  cerebral  activity 
does  exercise  a  certain  effect  upon  the  pulse,  and  in  the  direction 
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Stated."  Eugune  Gley,  in  a  recently  published  essay,  claims  to 
have  obtained  similar  results,  and  states  tiiat  at  the  same  time  the 
sphyginographic  trace  of  the  carotid  artery  sliovra  a  higher  upstroke 
of  tlic  recordiDg  lever,  and  other  iudicatious  of  dilatation  of  the 
vessel."  While  these  observations  are  not  sufficiently  nunaerous,  or 
free  from  objections,  to  be  accepted  without  question  as  proof  that 
au  increased  supply  of  blood  to  the  brain  invariably  accompauiea 
mental  effort,  they  are  certainly  sufficient  to  encourage  further  labor 
in  thiaiuterestiiig  field. 

But  if  the  arguments  in  iavor  of  the  purely  material  nature  of 
our  mental  operations  that  have  been  based  upon  the  imperfect  re- 
sults of  the  three  lines  of  investigation  I  have  just  referred  to  must 
be  rejected  as  utterly  fallacious,  what  shall  we  say  of  the  logic  that 
attempts  to  draw  a  similar  conclusion  from  the  results  of  those 
inquiries  into  the  phenomena  of  ]]ersonal  equation  which  aim  at 
determining  the  time  that  must  be  allowed  for  the  mental  operatiou 
involved?'"  Do  we,  then,  indeed  need  the  beautiful  experiments 
of  Hirsch  and  Donders"  to  prove  that  thought  occupies  time? 
Whence,  iudecd,  do  we  derive  our  primitive  couccptiona  of  lime 
save  from  our  cousciousuess  of  the  succession  of  thought?  And 
how  could  even  the  shortest  time  be  occupied  by  even  au  iufinite 
number  of  thoughts  if  each  thought  did  not  occupy  at  least  some 
time,  however  brief? 

I  have  thus,  gentlemeu,  attempted  to  show  that  we  are  logically 
compelled  to  invoke  the  existence  of  a  vital  principle  in  order  to 
account  for  certain  importaut  groups  of  phcnomeua  occurring  in 
living  beings  which  cannot  possibly  be  explained  by  the  chemical 
and  physical  forces  of  the  universe.  These  pheuomeua  form  a 
series,  at  one  end  of  which  we  find  the  mere  irritability  or  sensi- 
bility of  the  humblest  mass  of  living  protoplasm  ;  at  the  other  the 
reasoning  faculty  of  the  human  miud;  From  the  one  extreme  of 
this  series  to  the  other  I  recognize  the  manifestatious  of  the  vital 
principle.  I  willingly  confess  that  I  know  nothing  of  the  ultimate 
nature  of  this  principle,  except  that  it  must  he  very  different  from 
the  chemical  and  physical  forces  whose  operations  I  have  learned 
to  recognize  in  the  organic  as  well  as  in  the  inorganic  world  ;  uevcr- 
theless  I  am  compelled  by  my  study  of  the  phenomena  to  conclude 
that  it  exists.  I  know  that  Mr.  Huxley,  only  last  sumiuer,  declared 
in  the  Intematiouftl  Medical  Congreea  at  London,  that  the  doctriue 
offtTital  nr'n"'->'-»ij»Jie  "mtIiih     t'  '""<"•'"" '»*^  >)hyaiologist8;"'* 
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but  this  aocieut  sarcasm  has  non  beeo  applied  to  so  many  things 
that  it  has  long  siuce  lost  whatever  stiug  it  may  ooce  have  pos- 
sessed, when  it  was  fresh  and  uen.  And  I  also  know  that  one  of 
the  chief  characteristics  of  true  science  is  the  sharpness  with  which 
it  enables  us  to  discriminate  between  that  which  we  have  proven 
aod  really  know  and  that  which  we  have  not  proven  and  do  not 
know.  Better  far  is  it,  and  a  thousand  times  more  in  accord  with 
the  simple  honesty  of  science,  to  acknowledge  frankly  the  truth  that 
phenomena  occur  in  living  beings  which  the  inorganic  forces  do  not 
explain,  than  to  mistake  our  wishes  for  discoveries,  to  convert  con- 
jecturett  into  dogmas,  or,  worst  of  all,  to  transform  an  undemon- 
Btrat«d  hypothesis  into  a  superstitious,  aggressive,  and  intolerant 
creed. 

Nor  will  the  soundness  of  the  conclusions,  at  which  the  present 
generatioQ  shall  arrive  as  to  this  matl«r,  be  without  its  practical 
efiect  upon  methods  of  biological  research,  and  the  consequent 
future  progress  of  biological  science.  It  is  not  a  mere  metaphysi- 
cal subtlety,  but  a  subject  of  practical  importance  that  I  have  asked 
you  to  consider  to-night.  For  if  the  chemico- physical  hypothesis 
of  life  be  true,  the  only  road  of  progress  in  biology  lies  through 
the  chemical  and  physical  laboratories.  Now,  I  have  already  this 
eveuing  more  than  once  indicated  how  highly  I  esteem  the  class  of 
biological  work  that  has  already  been  done  in  these  laboratories, 
and  I  have  endfeavored  to  show  how  large  is  the  unexplored  biolog- 
ical field  that  can  be  explored  only  in  this  manner.  But  in  addi- 
tion to  all  that  we  can  ever  hope  to  do  in  this  direction — and  I  insist 
upon  i(a  importance — I  insist  also  upon  the  importance  of  other 
lines  of  work  r  I  insist  upon  the  importance  of  the  systematic 
study  of  the  phenomena  of  growth  and  development,  of  genera- 
tion and  heredity,  of  sensibility  and  mind.  All  that  can  thus 
be  learned  we  need  to  know,  and  not  merely  for  its  own  sake.  This 
knowledge  is  iudispensable  to  the  right  interpretation  of  the  suc- 
cession of  life  upon  the  globe  in  the  past,  and  the  successful  direc 
don  of  the  interference  of  the  human  will  with  the  future  succession 
of  life  upon  the  globe  in  accordance  with  human  necessities.  We 
shall  make  slow  progress  in  this  direction  if  we  confine  our  efforts 
to  the  application  of  Chemistry  and  physics  to  those  phenomena  of 
living  beings  that  can  be  thus  explained.  The  other  phenomena, 
not  thus  explicable,  must  also  be  studied  iu  detail,  arranged  into 
orderly  groups,  and  made  the  basis  of  such  inductions  as  our 
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knowledge  of  them  may  warrant.  It  is  only  by  pursuing  this 
method  that  we  can  hope  ultimately  to  acquire,  with  regard  to  the 
phenomena  of  living  beings,  that  power  to  predict,  which  is  the 
criterion  of  true  science,  and  that  power  to  control,  which  we  so 
sorely  need. 
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cited  in  Canslalt's  Jahresbericht,  1853,  Bd.  I,  S.  134. 

•"H.  Byasson — Essai  sur  la  relation  qui  existe  A  I'ilat  physielegique  tntre 
Vacliviii  cirlbrale  et  la  composition  des  urines,  Paris,  1868. 

**W.  Zuelzer — L'eier  das  Verhillniss  der  Phosphorsa&rt  aim  Stieistoff  im 
Vria,  Tirchow's  Archiv,  Bd,  66,  1876,  S.  223. 
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"StRUBBLING — Utberdie  Phasphorsaurt  irrt  Uriu,  Archiv.  fUr  csp.  Path,  und 
Phaml.,  Bd.  VI,  1876-7,  S.  266. 

"  J.  S,  haMBAKr>—Ejr/,fri>wifs  on  I'le  rilatioa  of  hfat  lo  menial  luort,  Tlie 
New  York  Medical  Journal,  Vol.  V,  1867,  p.  199, 

"J.  S.  Lombard — Experimenial  resranht!  on  Iki  ttinpcratiire  of  the  head, 
Proc.  of  the  Royal  Society  of  London,  Vol.  27,  1878,  p.  166;  Idem— 72*  re- 
gional lempiraluri  of  the  head,  Ixindon,  1879 ;  lUEK— Exferioi/nlal  rrsearches 
en  the  teiHperalurt  of  the  k/ad.  London,  1881.  \ADWiz'&<:n\9t—Rscherches  tar 
V ichauffemtnt  da  nerfi  et  les  ttnlres  iierv/ux  d  la  suite  des  irrilations  senieri- 
tllrs  el  seniibJts,  Archives  de  Physiol,  oorm,  el  path.,  T.  III.  1870.  P-  5  'I  «?• 
Bert — Communication  to  the  Socilli  di  Biologie,  read  Jan.  18,  1879,  in  Gazette 
Hebdomadaire,  Jan.  24,  1879,  p.  63.  'SrQCK— Communication  lo  the  French 
Association  for  the  Advancement  of  Ihe'Sciences, -as.  the  Havre  meeting  of  1877, 
in  Gai.  Hebd.,  Sept.  7,  1877,  p.  577 ;  also  Gai.  Mid.  de  Paris,  1877,  p.  457  ; 
Idem  in  London  Med.  Record.  Jan.  15,  1880.  L.  C.  Grkv— Cerebral  Ther- 
mometry, The  New  York  Med.  Jour.,  Vol.  28,  1878,  p.  31 ;  also  Chicago  Jour, 
of  Nervous  and  Mental  Diseases,  Vol.  VI,  1879,  p.  65. 

"See,  besides  the  papers  cited  in  tlie  last  note.  C.  K.  Mll.LS  in  Tlie  New  York 
Med,  Record,  Vol.  14,  1878,  p.  477,  and  Vol,  16,  1879,  p.  130;  Maragliano 
and  SePPeLLI— 5/HjftVj  on  cerebral  thermometry  in  Ihe  insane,  translated  by  J. 
Workman,  The  Alienint  and  Neurologist.  St.  Louis,  Jan..  1880,  p.  44  it  seq. ;  R. 
\V,  Amidox—  The  effect  of  willed  muscular  movements  on  the  temperature  of  Ihe 
head.  Archives  of  Medicine,  -AprJ!,  1880.  p.  117. 

"  Francois  1''rank — Communication  to  the  Sociltl  de  Biologie,  May  29,  1880, 
inGai.  IIelKi..June  II,  1880,  p.  392, 

"Angelo  Mosso — Sopra  un  nuovo  melodo  per  tcriveri  i  mavimenli  dei  vast 
sanguini  ntll'uomo,  Alt!  della  Reale  Accademii  della  Scienza  di  Torino,  T.  XI, 
Nov.  14,  1875.  1  have  not  obtained  access  to  the  original,  but  liiid  au  abstract  in 
the  Archives  de  Phys.  nonn.  ct  path.,  1876,  p.  175.     See  also  Barker,  p.  12, 


"Basch — Die  t/olamelrischi  Beslimmiing  dei  Bluldrueis  am  Memeheu, 
Strieker's  Med.  Jahtb.,  1876,  S,  43i.  See  also  Rollet  in  Hermann's  Handli. 
der  Phys.,  Bd,  IV.  Th.  I,  Lcipiic.  1880,  S.  306. 

*'  ilossO—Die  Diagnostic  des  Puhes  in  Berxugaufdic  localen  Viranderungen 
deaetben,  Leipsic,  1879;  also  by  the  same,  Sulla  eircolazione  del sangut  net  cer- 
vilh  dell'uomo,  Rome.  1880. 

"  Thanhoffer— Z'^r  Einfiuss  der  GehimtkStigkeit  auf  den  Puis,  PflUgcr's 

Archiv.,  Bd,  XIX,  1879.  S.  254- 

"  Euc&NE  GleV — Bisai  critique  stir  les  conditions  physiologiques  de  la  femfe. 
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ilai  du  pouh  earoiidUn  pendanf  le  Iravail  inltlleetuel.  Archives  de  Phys.  n 
et  path..  S<pt.-Ocl.,  1881,  p.  741. 


"  'i\\^Xl\—DllrrtainaHon  Uligraphiqiu  de  In  differtme  de  longilade  entre  Its 

obsemaloires  de  Gentiie  el  de  Neuchalel,  Genive  et  Bale,  1864,     E>ohdbrs >in 

Reichert  and  Du  Bois-Reymond's  Archiv.,  1868,  p.  657. 

"  T,  H.  Huxley— 7"*?  conneclion  of  the  Bia/ogkal  Sciences  viitk  Medicine, 
The  Popular  Science  Monthly,  October,  1881,  p.  800. 

At  the  coDcluaioD  of  the  reading  tlio  thtinka  of  the  Society  were 
voted  to  the  President  for  his  able  aad  iostructive  address. 


208th  MEETisa.  (11th  Annual  Meeting,)  December  17, 1881. 
The  President  in  the  chair. 

Forty -four  members  present. 

The  minutes  of  the  last  annual  meeting  were  read  and  adopted. 

The  Secretary,  Mr.  Theodore  Gill,  read  the  list  of  members 
who  haii  been  elected  since  the  Inst  annual  meeting. 

The  Treasurer  read  to  the  Society  his  report  upon  the  receipts, 
expenditures,  and  remaining  funds  of  the  Society  for  the  year  now 
about  to  clo8e.  He  also  read  the  list  of  members  whose  dues  had 
been  paid. 

The  Chair  then  reported  to  the  Society  a  resolution  of  the  Gen- 
eral Committee,  which  is  as  follows : 

Resolved,  Tlint  the  President  bo  requested  to  ask  the  Society  to 
appoint  a  committee  to  audit  the  Treasurer's  re|«>rt,  and  to  com- 
municate the  result  of  their  audit  to  the  Society  at  its  next  meecing. 

In  acconlancc  with  this  request,  and  also  with  that  of  the  Trcaa- 
urer,  it  was  moved  and  carried  that  the  Chair  ap|Hiint  a  committee 
of  three  for  the  purpose  naincd  iu  the  resolution. 

The  Chair  appointed  a  Comraittse  of  Audit,  consisting  of  Messrs. 
John  Jay  Kuox,  G.  K.  Gilbert,  and  Robert  Fletcher. 

Mr.  Thornton  A.  Jenkins  then  offered  the  following  resolution : 

Rciolved,  That  all  periions  who  have  resigned  membership  in  the 
Society,  or  foiled  in  their  duties  as  provided  for  iu  the  rules  of  the 
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Society,  shall  be  dropped  from  the  succeeding  published  list  of 
members. 

By  a  vote  of  the  Society  this  resolution  was  referred  to  the  Gen- 
eral Committee. 

The  Society  then  proceeded  to  ballot  for  officers  for  the  ensuing 
year,  and  the  following  officers  were  elected  : 

President,  William  B.  Taylor. 

Vice-Presidents,         J.  E.  Hilgard.  J.  C.  Welling. 

J.  J.  Woodward.      J.  K.  Barnes. 

Trecuurer,  Cleveland  Abbe. 

Secretaries,  Theodore  N.  Gill.     Marcus  Baker. 

MEMBERS  of  THE  GENERAL  COMMITTEE. 

J.  S.  Billings.  Garrick  Mallery. 

C.  E.  DuTTON.  Simon  Newcomb. 

J.  R.  Eastman.  J.  W.  Powell. 

E.  B.  Elliott.  C.  A.  Schott. 

William  Harkness. 

The  rough  minutes  of  the  meeting  were  then  read  and  approved, 
and  the  Society  adjourned. 


209th  Meeting.  January  14,  1882. 

The  President,  Wm.  B.  Taylor,  in  the  chair. 

Upon  taking  the  chair  President-elect  Taylor  offered  a  few  re- 
marks, and  thanked  the  Society  for  the  honor  conferred  upon  him. 

The  minutes  of  the  207th  meeting — the  208th  being  the  annual 
meeting — were  then  read  and  approved. 

A  communication  by  Mr.  Benj.  Alvord  was  read,  entitled 

curious  fallacy  ^vs  to  the  theory  of  gravitation. 

Some  years  since  I  noticed  in  a  text  book  on  astronomy,  used  in 
one  of  the  most  celebrated  colleges  in  the  United  States,  a  pretended 
demonstration  that  the  attraction  of  gravitation  must  vary  in^rsely 
as  the  square  of  the  distances.  It  was  continued  in  several  editions 
down  to  about  1850,  when  that  portion  was  omitted.     I  always  sup- 
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posed  that  the  author  copied  it  from  some  old  authority ;  that  he 
was  not  guilty  of  inveuting  it,  abused  as  it  was. 

In  "  Hiud's  Dictionary  of  Arts  and  Sciences  "  (one  volume,  folio, 
London,  1769,  copy  in  the  Congressional  Library .»  it  is  found  under 
the  article  "  Attraction." 

The  first  named  author  announced  that  "  Gravity  at  different  dis- 
tances  from  the  east  muat  vary  inversely  as  the  square  of  the  dis- 
tances."    He  proceeded  substantially  as  follows : 

"  The  total  amount  of  attraction  exerted  by  the  earth  upon  bodies 
exterior  to  it  is  the  same  as  though  that  force  was  all  concentrated 
in  the  centre.  But  a  force  or  influence  which  proceeds  in  right 
lines  from  a  point  in  every  direction  is  diminished  as  the  square  of 
the  distance  is  increased.  For,  let  the  centre  of  the  earth  be  the 
vortex  of  a  pyramid,  cut  said  pyramid  by  two  parallel  bases  at 
different  distances  from  the  vertex,  making  two  similar  pyramids. 
Whatever  the  nature  of  ^jravity,  its  influence  at  the  distance  of  each 
ha^c  mud  be  equally  diffused  over  the  base.  Therefore  its  intensity  or 
force  will  he  as  miu*h  less  at  the  greater  base,  as  contrasted  with  its  in- 
fluence at  the  nearer  and  lesser  base,  as  the  surface  of  the  latter  is  to 
the  surface  of  the  fanner.  But  the  surfaces  of  these  bases  are  to 
each  other  as  the  squares  of  their  distances  from  the  vertex.  There- 
fore the  force  of  gravity  varies  inversely  as  the  square  of  the  dis- 
tances.—Q.  E.  D." 

Actually  he  placed  Q.  E.  D.  to  it  as  if  it  was  a  mathematica, 
demonstration ! 

lie  aftt-rwavdrj  >ai<l : 

"The  intensity  »>f  light  at  different  distances  from  the  radiant 
varies  inversely  as  the  scjuare  of  the  distances.  This  proposition  is 
proved  in  the  s^ame  manner  as  that  resjjecting  gravity,  the  reasoning 
in  which  applit-s  to  all  emanations  from  a  centre." 

Subsequently,  when  he  got  to  refer  to  the  laws  of  Kepler,  he 
said : 

"  Thev,  therefore,  became  known  as  facts  before  they  were  demon- 
strated  mathematically.  The  glory  of  this  ach'evement  was  re- 
served for  Newton,  who  |)roved  that  they  were  necessary  result*  of 
the  law  of  universal  gravitation." 

This  sentence  would  have  astonished  Newton  I  It  places  the  cart 
before  the  horse.  From  the  empirical  laws  of  Kepler  the  theory  of 
gravitation  was  mathematically  deriveii  by  Newton.  Not  the  re- 
verse. What  a  confusion  of  ideas  that  Kepler's  laws  could  both  be 
demonstrated  mathematically  and  observed  as  facts  ?     How  it  be- 
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littles  the  labors  of  Newton,  who  should  have  made  his  discovery 
(de  novo  from  his  own  breast)  by  a  geometrical  process  and  not 
from  the  observed  facts ! 

But  my  principal  object  in  referring  to  this  curious  fallacy  was 
to  give  an  attempt  of  my  own  to  show  its  fallacy  by  a  "  reductio  ad 
absurdumJ* 

I  can  prove  by  an  eotirely  similar  process,  with  equal  plausibility, 
that  the  force  of  gravity  must  vary  inversely  as  the  cubes  of  the  dis- 
tances. Instead  of  a  pyramid  take  a  cone.  Let  the  centre  of  the 
earth  be  the  vertex  of  a  cone.  Place  two  spheres  or  molecules  of 
different  sizes,'^  tangent  to  the  cone,  at  different  distances  from  the 
vertex.  Whatever  the  nature  of  gravity,  its  influence  at  the  distance 
of  each  sphere  must  be  equally  diffused  througlwut  the  solid  contents  <yr 
volume  of  each  sphere.  Therefore  its  intensity  or  force  will  be  as  much 
less  at  the  greater  sphere,  as  contrasted  with  its  influence  at  the  nearer 
and  smaller  sphere,  as  the  volume  of  the  latter  is  to  (lie  volume  of  tJie 
former.  But  these  volumes  or  solid  contents  vary  as  the  cubes  of 
their  radii,  or  as  the  cubes  of  their  distances  from  the  vertex. 
Therefore  the  force  of  gravity  varies  inversely  as  the  cubes  of  the 
distances. 

The  oracular  **  Q.  E.  D."  could  have  been  placed  to  this  fallacy 
with  full  as  much  propriety  as  in  the  former  case,  for  I  have  used 
nearly  identical  words.  Of  course  they  are  both  pure  assumptions. 
Neither  are  mathematically  true,  and  the  one  destroys  the  other,  as 
they  are  contradictory.  But  the  first  is  true  as  arrived  at  by  severe 
induction  from  the  observed  facts. 

If  I  was  a  professor  of  logic,  I  should  give  these  as  specious  ex- 
amples of  the  danger  of  false  premises,  and  of  the  ease  with  which 
they. could  be  manufactured. 

Indeed,  the  authors  first  named  would  imply  that  there  could  in 
the  science  of  mechanics  be  no  central  forces,  no  empirical  laws. 
Indeed,  they  would  reduce  the  whole  planetary  system,  the  whole 
cosmos,  to  a  geometrical  necessity ;  and  they  would  lose  that  inter- 
esting exposition  in  physical  astronomy  as  to  the  wisdom  and  benefi- 
cence exhibited  in  the  planetary  system  as  it  exists. 

In  the  well-known  discussion  of  central  forces  by  Poisson,  the 
equation  of  the  curve  when  referred  to  co-ordinate  axes  is  ascer- 


*  The  word  molecules,  being  now  a  favorite  word  with  the  physicists,  might 
suit  the  casuist  a  little  better. 
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tAin€:d.  and  the  change  of  one  i»:ii;&nb  in  :he  e»qiation  causes  a 
change  In  ihe  Da:are  -jf  the  carve.  If  the  law  varied  dincffy  a* 
ih^  dietctnc^,,  the  orbiLs  of  the  plaDeti  would  be  ellipises  a$  now,  bat 
the  sun  would  be  a:  the  centre,  and  no:  at  one  f«x-i.  and  thev  would 
al!  revolve  in  the  same  peri«>d  ab«>ut  :be  sun,  and  on  the  surface  of 
anv  plane:  no  attraction  towanl«  its  orntre  would  exist.  This 
curious  result  would  follow :  :hat  any  ob'eo:  projected  into  the  air 
would  immediately  be  carried  fnjm  the  earth,  and  would  perpetu- 
ally revolve  as  a  sateiiiie,  like  the  mi>jn.  around  it.  Ali  terrestrial 
objecu!  would  be  unsettled  and  float  ab*jut  in  the  air  in  the  utmost 
disorder. 

If,  on  the  contrarv,  the  law  varie«i  inverseiv  'V  the  ^ub^  or  *he 
distance,  according  to  that  precious  second  fallacy  abi>ve  set  forth,  • 
each  planet  would  describe  a  spiral  orbit,  if  at  lirst  projected 
towards  the  sun,  continually  winding  and  winding  towards  the 
Bun ;  or,  if  perchance  projected  at  first  from  it,  would  move  in  a 
spiral  curve,  causing  it  to  recede  farther  and  farther  from  the  sun ; 
and  the  eye  of  Omniscience  alone  could  trace  its  final  wanderings. 
What  a  contrast,  all  these  suppositions,  to  the  order,  stability, 
beauty,  and  beneficence  of  our  pfauetary  system  as  it  exists ! 

The  next  communication  was  bv  Mr.  M.  H.  Doolittle 

m 

OS  THE  GEOMETRICAL    PROBLEM   TO    DETERMINE   A   CIRCLE 
EQUALLY   DISTANT   FROM    FOUR   POINTS. 

"  Describe  a  circumference  equally  distant  from  four  given  points ; 
the  distance  from  a  point  to  the  circumftrrence  being  measured  on  a 
radius  or  radius  produced.  In  general  there  are  four  solutions." 
(Cbauveuet's  Geometry,  problem  110.  ■ 

These  four  solutions  were  undoubtedlv  obtained  in  accordance 
with  the  conception  of  three  given  points  all  either  inside  or  outside 
of  the  rehired  circumference.  Three  other  solutions  may  be  ob- 
tained from  the  conception  of  two  given  points  inside  an«i  two  out- 
side. Mr.  Marcus  Baker  has  suggesteil  that  a  distance  may  prop- 
erly be  measured  from  a  given  point  through  the  centre  of  the 
circle  to  the  opposite  side  of  the  circumterence.  This  interpretation 
increases  the  number  of  solutions  to  fourteen. 

This  communication  gave  rise  to  a  brief  discussion,  parlicipated 
m  by  Messrs.  Harkness,  Newcomb,  and  Baker,  the  latter  point- 
ing out  that  the  problem  appears  among  the  exercises  of  Rouch^ 
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and  Comberousse's  Traits  de  g^om^trie  616meDtairc,  (2d  ed.,  p.  113, 
Ex.  124,)  a  source  from  which  Prof.  Chauvenet  drew  maay  of  his 
exercises.  Id  ChauveDet'e  Geometry  this  problem  appears  as  Exer- 
cise 110,  page  308,  with  the  statement  that  there  are  in  general  Jour 
solutions.  This  statement  does  not  occur  in  the  French  work  cited, 
and,  theretbre,  the  error  appears  to  be  due  to  Ghauveoet  himself,  a 
thing  somewhat  noteworthy,  as  Chauvenet's  works  are  in  general 
very  accurate. 

Mr.  ALVOBDjhen  remarked 

OS  SOME  OP  THE  PR0PEHTII3   OF  BTEINER'b  "  POWEB-OrKOI,E." 

After  the  coosideration  of  this  communication  the  report  of  the 
Auditing  Committee,  appointed  at  the  208tli  meeting,  was  called 
for,  and,  in  the  absence  of  the  chairman,  Mr.  Knox,  was  presented 
by  Mr.  Fletcher.    The  following  is  the  report : 

Washingtos,  Jamtary  18, 1882. 
Mr.  President  and  Genllemen 

of  the  Philosophical  Society  of  Waskinifton : 
We,  your  committee,  appointed  ut  the  aunual  meeting,  December 
17th,  1881,  to  audit  the  report  of  the  Treasurer  for  the  years  1880 
and  1881,  have  the  honor  to  submit  tbe  following  report: 

We  have  examiued  the  statement  of  receipts  of  dues  from  mem- 
bers and  of  interest  on  bonds,  and  find  tbe  former  to  be  $1,175  and 
the  latter  $125,  ns  appears  in  the  Treasurer's  statements  of  accounts 
for  the  years  1880  and  1881. 

We  have  examined  the  vouchers  for  disbursements  for  the  same 
period,  and  find  them  correct. 

We  have  compared  the  return  checks  with  the  vouchers  and  with 
the  entries  in  the  bank  book,  and  find  them  correct. 

We  have  examined  the  bank  book,  and  found  the  balance  as  set 
forth  to  be  correct,  said  balance,  deducting  the  amount  of  two 
checks  not  yet  returned,  being  $320.16,  with  Messrs.  Riggs  &  Co. 

The  bonds  referred  to  in  the  statements  of  assets  were  exhibited 
to  UH  by  the  Treasurer,  and  consist  of  $1,000  U.  S.  4i8  and  $500  4 
per  cent,  bonds. 
All  of  which  is  respectfully  submitted. 

Jno.  Jay  Khox. 
RoBEBT  Fletcher. 
Q.  K.  Gilbebt. 
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Tb«  t\'t*uri  wa6  aJupiwi,  ant)  the  committee  discharged. 
Tht;  rrMldisui,  Mr.  Taylor,  tben  ofiered  a  brief  commuoicatioa 

■JN    THE   IOTaL    lunar    ECLIPSE  OF  JUHE   H,  1881. 

This  viiia  ii\iiKViitTiliy  for  ihe  bright  illumination  of  the  moon's 
Oirk,  ivhiLU  'jk;cm'iv>l  iluriug  luiality.  The  features  of  the  moon's 
frunLiL'E  L-uuiil  be  j^^u  uimust  us  distinctly  during  total  eclipse  as 
vliii'iiig  lull  uioou.  This  phenomenoQ  was  attributed  to  the  refrac- 
ik'ii  L'liu^ed  bv  the  L-anh's  atmosphere.  To  an  observer  stationed 
ui>uu  !u<:  moou  a  brigiit  ^-ircle  of  suulight  would  be  visible  sur- 
rouuiliu),-  [Lit:  i-anb,  aud  to  the  light  from  this  source  was  attributed 
lliL'  illumiuuiiou  of  the  luoou's  disk  seen  during  total  lunar  eclipses. 

This  i.iju.iiiuiiii.ativii  was  discussed  by  Mr. 

Mr.  IUll  '.htn  jTi's^uled  a  briei 


WLilv  L'viiiidcrubie  ditticulty  was  I'Xperieaced  in  separating  some 
nf  till'  i-.TUij  i'v  lueir  >heiU  alom-,  yet,  when  their  anatomy  was  ex- 
amined, -ymv  \\.ry  ^-irikiug  difli-reuces  were  preseuted.  Among  the 
dridjjiij^^  •si'  tile  Ailauiiu  coast  and  in  the  Gulf  of  Mexico  by  the 
li'i!:-.  v('A\-  [iiuuil  mullu»k:s  cluime<i  to  be  representatives  of  two 
U'.-M'  tUmilius  Iiaviug  a  deiitiljoii  !<iitiulatiug  that  of  the  Docuglossa. 
Oil'.-  leliitcd  ;o  thu  Fi^urellidse and  the  other  referable  to  the  order 

Tiji>  (.(.tiimuuication  was  discussed  by  Messrs,  GiLL  and  Altord, 
anv-r  whieb  '.he  St.'fiety  adjourueil. 


aiiTii  Meeyisg.  Jam--\rt  28,  1882. 

Prtwdeut  W.H.  B.  T.vylok  in  the  chair. 
Thirty-nine  members  and  visitors  present. 
Mr.  Ferrel  presented  to  the  Society  n  eommuuication  entitled 

OS   TUC  COXDITIOSS   DETEE3KISISG   TEilPEEATCRE, 

but,  from  lack  of  time,  did  uot  complete  its  pre^niatiou,  and  asked 
for  a  contiuuauce  at  some  future  rocetiog. 
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Mr.  L.  F.  Ward  then  read  a  paper  entitled 

ON  THE  ORGANIC   COMPOUNDS   IN  THEIR  RELATIONS  TO   LIFE. 

This  paper  was  briefly  discussed   by  Messrs.  Antisell  and 
Elliott,  after  which  the  Society  adjourned. 


211th  Meeting.  February  11,  1882. 

Pr^ident  Wm.  B.  Taylor  in  the  chair. 
Mr.  Gilbert  presented  to  the  Society  a  communication 

ON  ERRORS  OF  BAROMETRIC  OBSERVATIONS   PRODUCED  BY  WIND. 

This  communication  will  be  published  in  full  in  the  Report  of 
the  Geological  Survey. 

This  communication  was  discussed  by  Messrs.  Baker,  Mason, 
and  Aj^tisell,  after  which  the  Society  adjourned. 


212th  Meeting.  February  25,  1882. 

President  Wm.  B.  Taylor  in  the  chair. 
Thirty  members  and  visitors  present. 

Mr.  Ferrel  presented  to  the  Society  the  concluding  portion  of  a 
communication  offered  to  the  Society  at  its  210th  meeting,  January 
28th, 

ON  the  conditions  determining  temperature. 

The  usual  formula  for  the  rate  of  cooling  of  a  heated  body  in 
vacuo,  first  given  by  Pouillet  as  determined  from  the  experiments 
of  Dulong  and  Petit,  is  of  the  form : 

In  which 
B  =  the  units  of  heat  radiated  by  a  unit  of  lamp-black  surface  in 

a  unit  of  time ; 
f  =  the  radiating  power  of  the  body,  lamp-black  being  unity ; 
T  =  the  temperature  of  the  cooling  body ; 
t'  =  the  temperature  of  the  enclosure ; 
ti  =  Q,  constant,  of  which  the  value  is  1.0077  ; 
dh  =  the  heat  lost  in  a  unit  of  time  for  each  unit  of  surface. 
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The  sre:  [.'an  vf  :!:•■:  s^.-vui  infrjiijrT,  Bf;jr,  rx presses  iLe  amc^uLt 
02  Lea:  rx^'iia*.*:'!  br  iL-r  vAv,  and  iLe  second.  Bi'll'  ,  ihe  amoiini  of 
hea:  r^.-'riv-i?]  from  ibe  ri-Dc-i-.isurr':  iLe  radiaiiog  and  absorbing 
jy^T^rrs  b^iL^  '^ualiy  asiurorr-i  :-:»  be  iLe  aame./is  eommC'D  lo  bcih. 

In  ij/pijlL^  :Lis  !oriijula  Vj  b>Ji«s  id  tpace,  proi-ectc-d  from  ibe 
ravs  oi'  '.Lc  s-ja,  r'  w^uld  repre^^Li  iLe  i^einperaiurr  of  sjiac*.  by 
ivhic-L  :•  iLeaiii  ih-e  t-eiiiWrniiurt;  ai  which  a  bodv  wjuid  siani  bv 
the  Lea:  re<.-e:ved  from  iLe  r^r?.  In  applvicg  ii  i-o  iK-dies  on  ihe 
eanii's  surface  it  may  be  regarded  as  the  lempieraiure  of  an  imagi- 
narv  enclceure.  frc«m  whi.h  a*  much  heat  would  be  receivel  as 
from  all  surrouniini'  obie-i-i?.  the  earth"*  surface,  and  ihe  atmos- 
phere,  dec,  not  including  the  »un.aLd  hence  it  represenis  the  shade 
temperature. 

If  we  DOW  suppose  the  IxAy  to  be  eii>05ed  to  the  direct  rays  of 
the  euu,  the  amouut  of  heat  thus  re<^ived  must  be  added  to  that 
received  from  space,  or  from  terrestrial  surroundings,  that  is,  to 
Bjpr  ,  and  the  preceding  formula  then  becomes 

^1  ^/t  ==  —  Kof  -7-  Bf  p.'^  —  ;t^  ) 

In  which 
K  =  the  units  of  heat  received  from  the  sud  on  a  unit  of  surface ; 
P  =  the  ratio  l>etween  the  surface  receiving  rays,  projected  on  a 
plane  r>erpendicular  to  the  rays,  and  the  whole  radiating  sur- 
face. 

As  the  \j<Ay  receives  the  rays  from  one  direction  and  upon  one 
side  only,  and  radiates  from  all  sides,  the  average  amount  of  heat, 
Kfjff  received  over  the  whole  surface  and  absorbed,  must  be  com- 
pared with  the  amount  lost  by  radiation,  and  hence  the  factor  f 
must  come  in,  since  only  the  heat  absorbed  affect*  temperature,  the 
absorbing  and  radiating  power  here,  as  usual,  being  assumed  to  be 
the  same. 

In  the  case  of  a  spherical  body,  as  the  bulb  of  a  thermometer, 
the  value  of  p  becomes  J,  since  the  projected  receiving  surface  of 
the  sphere  is  one-fourth  of  the  whole  radiating  surface  ol  the 
sphere.  In  the  case  of  a  long  cylinder,  in  which  the  radiation  from 
the  ends  could  be  neglected  in  comparison  with  the  whole,  the  value 

of  p  becomes   - ,  if  the  side  of  the  cylinder  is  exposed  perpend icu- 

larlv  to  the  sun's  ravs.     In  the  case  of  a  thin  disk,  with  its  surface 
perpendicular  to  the  sun*3  rays,  neglecting  the  radiation  from  the 
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edge,  the  value  of  p  would  be  i.  lu  the  cose  of  such  a  disk,  in 
which  the  radiation  is  from  one  side  only,  which  would  be  approxi- 
mately so  in  the  case  of  such  a  disk  with  the  opposite  side  of  pol- 
ished silver,  the  value  of  p  would  be  unity. 

The  amount  of  heat,  Ky  received  from  the  sun  through  the  atmos- 
phere at  the  earth's  surface  is  usually  expressed  by 

(2)  K  =  Ap^ 

In  which 
A  =  the  heat  received  irom  the  sun  on  a  unit  of  surface  at  the  top 

of  the  atmosphere ; 
ff  =  the  secaut  of  the  zenith  distance  of  the  sun ; 
j>  =  a  constant  for  all  zenith  distances,  but  differing  in  different 
states  of  the  atmosphere,  but  always  less  than  unity. 

In  the  case 'of  a  static  equilibrium  of  temperature,  which  was 
the  only  case  considered,  dh  vanishes,  and  the  preceding  equations, 
(1)  and  (2),  give 

(3)  pAp^  =  Bifi'  —  fJL-^) 

This  equation  expresses  the  condition  which  determines  the  static 
temperature,  t,  of  a  body,  and  it  is  seen  that  this  depends  upon  the 
solar  constant  A  ;  the  form  of  the  body,  upon  which  the  value  of  r 
depends;  upon  the  value  of  |?,  or  the  state  of  the  atmosphere; 
upon  the  zenith  distance,  which  determines  * ;  upon  the  radiating 
constant,  B;  and  upon  the  shade  temperature,  r'. 

Putting  for  the  unit  of  heat  the  amount  required  to  raise  the 
temperature  of  a  cubic  centimetre  or  gram  of  water  one  degree 
centigrade,  and  the  square  centimetre,  second,  and  degree  centi- 
grade, for  the  units  of  surface,  time,  and  temperature,  respectively, 
the  value  of  5  was  determined  by  the  author,  from  the  experiments 
of  Mr.  J.  P.  Nichol  on  the  rate  of  cooling  of  a  blackened  copper 
ball  in  vacuum,  surrounded  by  an  enclosure  of  blackened  surface, 
(Proc.  Royal  Soc.  Edin.,  1869-70,  p.  207,)  to  be  .01808.  This 
value  was  considered  more  reliable  than  that  of  Pouillet  from  the 
experiments  of  Dulong  and  Petit,  since  the  latter  were  made  on  the 
rate  of  cooling  of  mercury  in  a  glass  bulb,  and  the  results  had  to 
be  reduced  to  those  which  would  have  been  obtained  with  a  black- 
ened surface ;  and  the  value  of  the  radiating  power,  /,  for  glass, 
which  was  used  in  this  reduction,  Pouillet  states,  was  somewhat 
hypothetical,  and  so  it  lefl  some  doubt  with  regard  to  the  true  value 
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of  the  conei&Dt.  Pouillet'e  value  of  B  for  the  minutb-UDit 
l.I4^j,  suid  ibie  reduced  to  the  Becood-UDit  i&  .01910.  The  value 
n  =*  l.'.H./77  required  no  change  to  satigfy  the  resulu  of  Mr.  Xichors 
exijerimtDLs. 

Tht  value  of  A,  deduced  from  the  ezperimentg  of  Pouillei  and 
HerKc-hel  with  the  actinometer,  is  .03046  for  the  mean  distance  of 
the  buxi,  Wh  sets  of  experimentfi,  when  reduced  to  the  sun's  mean 
distaiic*e,  giving  very  nearly  the  same  value.  At  the  time  of  the 
earth's  perihelion  this  is  alxiUt  one-thirtieth  greater,  and  at  aphelion 
as  much  less. 

Pouiilet'e  value  of  p  for  clear  weatlier  is  about  0.75,  but  others 
make  it  considerably  less.  It  can  hardly  be  regarded  as  a  constant, 
but  only  as  a  sort  of  average  of  values  for  clear  weather,  which 
may  differ  very  much  at  different  times.  According  to  Tyndal, 
who  maiutains  that  the  absorption  power  of  the  atmosphere  in  clear 
weather  def>eu<ls  almost  entirely  upon  the  amount  of  aqueous  vapor 
in  it,  the  value  of  this  constant,  even  in  clear  weather,  must  depend 
very  much  upon  the  hygrometric  state  of  the  atmosphere. 

With  the  prece^iing  numerical  values  of  the  constants  of  A  and 
Bf  the  precediog  equation  ^ves 

for  determining  the  value  of  r  —  r ,  for  any  zenith  distance  of  the 
sun,  of  which  the  secant  is  f ,  where  the  value  of  p  and  the  shade 
temi>erature  r  are  known.  But  since  the  value  of  B  was  deter- 
mined for  a  vacuum,  this  formula  is  only  applicable  where  the  radi- 
ating body  is  in  a  vacuum,  and  cannot  be  applied  in  cases  where 
the  body  receives  or  loses  heat  by  conduction  or  convection. 

The  firtft  term  of  the  second  number  of  the  preceding  equation 
depends  u|X)n  K,  the  heat  received  from  the  sun,  and,  therefore, 
vanishes  where  the  body  is  in  the  shade,  and  we  then  have  r  —  -/ 
=  0.  Hence  the  temperature  of  all  bodies  having  the  same  sur- 
roundings must  cool  down  to  the  same  temperature,  t*.  This  is  a 
necessary  consequence  of  the  equality  of  the  absorbing  and  radiat- 
ing powers  of  bodies. 

The  author  had  been  able  to  find  but  few  observations  of  the 
value  of  T  —  T  to  compare  with  the  theoretical  value  given  by  the 
preceding  formula.  Hooker  states  that  from  a  multitude  of  de- 
sultory observations  made  on  the  Himalaya  Mountains  at  an  eleva- 
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tion  of  7,400  feet,  he  coDcIuded  that  the  avenge  effect  of  the  buq'b 
rays  on  a  black-bulb  thermometer  was  125.7°  or  67°  (37.2°  C.) 
above  the  temperature  of  the  air.  The  shade  temperature  was, 
therefore,  14.8°  C.  With  this  value  of  r",  aod  the  value  ,0  =  J  for 
the  spherical  bulb,  we  get  r  —  r'  ^  41 .6°  at  the  top  of  the  atmos- 
phere where  ^  =  1.  The  value  of  p  for  that  altitude,  aad  also  the 
value  of  (  for  the  obaervatious,  are  Dot  accurately  known.  At  the 
elevation  of  7,400  feet,  Pouillet'a  value  of  j)  =  .75  would  have  to 
be  considerably  increased,  but  the  effect  of  the  exponent  <  would 
perhaps  bring  the  value  of  p^  equal  to  about  .76.  With  this  value 
of  p  the  formula  gives  t  —  t'  =  32.4°,  five  degrees  too  small  for 
the  obeeryed  value. 

Again,  at  the  height  of  13,100  feet,  he  found  in  January,  at  9 
a.  m.,  the  temperature  of  the  black  bulb  98°  with  a  difference  of 
68.2°,  and  at  10  a.  m.,  114°  with  a  difference  of  81.4°.  From  the 
average  of  these  we  get  /  =  —  0.4°  C.  and  r  —  /  =  41.6°  C, 
The  preceding  formula  gives  t  —  t'  =  45.7°  C.  at  the  top  of  the 
atmosphere  where  p  =  1.  At  the  elevation  of  13,100  feet  the  value 
of  p  should  not  be  very  much  less  than  unity — perhaps  about  as 
much  less  as  would  reduce  the  theoretical  value  45.7°  down  to  the 
observed  value  41.6°. 

It  should  be  remarked  here  that  the  theory  requires  that  the  two 
thermometers  should  have  exactly  the  same  surroundings.  If  the 
one  thermometer  is  in  a  vacuum  surrounded  by  a  glass  bulb  and 
the  other  outside,  this  condition  is  not  perfectly  fulfilled,  and  the 
indication  of  the  thermometer  outside  in  the  shade  might  vary  a 
little  from  one  in  the  shade  within  the  bulb,  unless  this  bulb  is  so 
situated  as  to  have  the  same  temperature  as  the  external  shade 
thermometer. 

If,  in  place  of  a  black-bulb  thermometer,  we  had  a  thin  disk  with 
a  blackened  side  exposed  perpendicularly  to  the  sun's  rays,  and 
the  opposite  side  of  polished  silver  of  which  the  radiatiug  power  is 
extremely  small,  we  should  have  in  this  case  the  value  of  />  =  1 
very  nearly,  and  with  this  value  of  p  the  formula  would  give,  in 
the  first  of  the  examples  above,  for  the  top  of  the  atmosphere, 
T  —  1^  ^  106.6°  C,  which,  added  to  the  shade  temperature,  14.8°, 
would  give  r  =a  121.4°  C.  This  enormously  high  temperature  is 
□ot  inconsistent  with  observation,  for  water  has  been  made  to  boil 
irom  the  effect  of  the  direct  rays  of  the  sun  at  the  earth's  surface, 
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where  the  theoretical  conditioD  of  our  formula,  that  no  heat  shall 
be  lost  by  conduction,  was  not  perfectly  fulfilled. 

A  portion  of  the  earth's  surface,  where  the  soil  is  dry  and  sandy, 
having  little  conductivity  for  heat  and  exposed  to  the  vertical  rays 
of  the  sun,  would  be  a  case  similar  to  that  of  an  isolated  disk  radi- 
ating sensibly  from  one  side  only,  and  the  temperature  of  such  a 
surface,  so  exposed,  should  stand  at  a  very  high  temperature,  but 
of  course  not  nearly  up  to  the  theoretical  temperature,  since  mach 
heat  would  be  conveyed  away  by  the  conduction  and  convection  of 
the  air,  and  also  some  conducted  down  into  the  earth.  The  tem- 
perature of  sandy  soils  is  often  observed  to  be  as  high  as  150^  F. 
and  upwards,  and  the  preceding  theory  explains  these  very  high 
temperatures  and  the  great  differences  of  temperature  of  different 
bodies  under  the  same  circumstances. 

From  equations  (2jl  and  (3),  with  the  given  values  of  A  and  B, 
we  get 

(6)  K  =  ,07232  M^(Ai^  —  ^  —  1) 

This  is  an  actinometric  formula,  giving  the  amount  of  heat  re- 
ceived from  the  sun,  in  absolute  heat  units,  from  the  observation  of 
the  sunshine  and  shade  temperatures.  So  far  as  the  author's  read- 
ing extends  no  such  formula  has  ever  been  given,  but  r  —  r'  has 
been  regard erl  as  a  measure  of  the  sun's  relative  intensity  under 
different  circumstances.  The  formula  not  only  gives  the  absolute 
instead  of  the  relative  amount  of  heat  received,  but  it  shows  that 
T  —  /is  not  proportional  to  K,  and  consequently  not  a  correct 
measure  of  the  relative  intensities  of  the  sun's  rays.  With  an  ob- 
served value  T  —  r'  =  35^  and  r  =  30^  the  formula  gives  K  = 
.02806 ;  but  with  the  same  value  of  r  —  r ,  and  with  the  value 
of  7  =  0°,  it  gives  K  =  .02229.  Hence  the  value  of  iT  is  not 
proportional  to  r  —  r ,  and  differs  considerably  when  the  value  of 
T  —  r',  under  different  circumstances,  is  the  same.  Both  these 
values  of  -K'are  less  than  the  value  of  A  =  .03046,  as  they  should 
be  by  equation  '  2  ?.  The  greater  the  altitude  the  more  nearly 
should  the  value  of  p  approximate  to  that  of  unity,  and  the  more 
nearly  should  the  value  of  ^approximate  to  that  of  A, 

If  the  value  of  j),  according  to  Tyndal,  as  has  been  stated,  de- 
pends upon  the  hygrometric  state  of  the  atmosphere,  then  the  value 
of  Kj  as  given  by  the  preceding  formula,  for  any  observed  values 
of  T  and  r',  must  give  the  diathermancy,  and  consequently  the 
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hygrometric  state  of  the  atmosphere  in  clear  weather,  not  only  for 
the  point  of  observation,  but  generally  throughout  the  whole  extent 
of  the  atmosphere  through  which  the  rays  pass,  for  the  greater  the 
value  of  K  the  greater  the  diathermanancy  of  the  air,  and  hence 
the  less  the  amount  of  aqueous  vapor  in  it. 

This  was  briefly  discussed  by  Messrs.  Harkness,  H.  Farquhar, 
and  Taylor. 

Mr.  Antisell  then  began  the  presentation  of  a  communication 

ON  THE  BUILDING  UP  OF  ORGANIC  MATTER, 

which  was  unfinished  when  the  hour  of  adjournment  arrived,  and 
its  completion  went  over  to  the  next  meeting. 


213th  Meeting.  March  11,  1882. 

President  Wm.  B.  Taylor  in  the  chair. 
Thirty-seven  members  and  visitors  present. 

Mr.  Antisell  then  presented  to  the  Society  the  remainder  of  his 
communication 

ON  THE   BUILDING  UP  OF  ORGANIC  MATTER, 

the  presentation  of  which  was  begun  at  the  last  meeting. 

A  brief  discussion  of  this  paper — the  session  having  been  pro- 
longed for  this  purpose — followed,  and  was  taken  part  in  by  Messrs. 
Gill  and  Ward,  who  took  exceptions  to  some  of  the  conclusions 
arrived  at  in  the  communication. 


214th  Meeting.  March  25, 1882. 

President  Wm.  B.  Taylor  in  the  chair. 
Thirty-six  members  and  visitors  present. 

The  President  announced  to  the  Society  the  death,  at  3  p.  m.  this 
day,  of  pneumonia,  after  an  illness  of  two  days,  of  Mrs.  Jcieph 
Henry,  widow  of  the  first  president  of  the  Society. 

7 
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Mr.  A.  B.  Johnson  then  presented  to  the  Society  a  communica- 
tion 

ON  SOME  PECULIAR  RAVAGES  OF  TEREDO   NAVALI8. 

This  communication  was  discussed  by  Messrs.  Antisell,  Dall, 
Gill,  Harkness,  and  White. 

Mr.  Antisell  called  attention  to  the  fact  that  the  existence  of 
the  Teredo,  as  well  as  that  of  other  destructive  mollusks  brought 
to  our  harbors  by  shipping,  along  our  entire  coast  is  well  known^ 
and  that,  in  view  of  this  fact,  it  is  a  matter  of  surprise  that  provi- 
sion was  not  made  for  guarding  against  this  danger.  To  this  it  was 
answered  by  Mr.  Johnson  that  the  wharf  was  a  temporary  one,  being 
only  needed  for  three  months,  and  that,  although  the  presence  and  de- 
structive powers  of  the  Teredo  were  recognized  by  the  Board,  it  did 
not  appear  that  in  any  previous  case  the  destructive  action  of 
the  Teredo  was  so  rapid  as  to  render  special  precaution  necessary 
in  this  case.  Upon  a  question  from  Mr.  Harkness  it  was  asserted 
by  Mr.  Johnson  that  a  pile,  examined  on  September  15  by  divers^ 
and  found  sound — chips  cut  by  divers  from  the  pile  under  water 
were  found  unbored  by  the  Teredo — broke  down  on  September  19^ 
thus  indicating  a  destruction  of  a  pile  in  four  days. 

The  accuracy  of  the  observation  of  September  15,  that  the  chips 
were  unbored,  was  questioned  by  Mr.  Dall,  who  asserted  that  the 
Teredo  in  its  youngest  stage  attacks  the  wood,  and  that  the  hole 
made  is  at  first  very  minute,  and  is  gradually  enlarged  and  deep- 
ened as  the  mollusk  grows.  So  that  a  pile  which  appears  sound  on 
the  surface  may,  in  fact,  already  be  seriously  injured  by  Teredo  bor- 
ings. In  San  Francisco  Bay  the  work  of  destruction  of  piles  by  the 
Teredo,  and  their  renewal  goes  on  continually,  and  it  is  estimated 
that  a  complete  renewal  of  all  the  piles  in  the  bay  occurs  every 
seven  years.  The  mollusk  works  and  breeds  the  year  round  in 
waters  above  a  temperature  of  60°  F.  It  attacks  the  hard  woods, 
as  lignum  vitse,  quite  as  readily  as  softer  woods,  but  the  destruction 
in  such  case  is  less  rapid.  Such  woods,  however,  as  palmetto,  con- 
sisting of  bundles  of  tough  fibres  interspersed  with  soft  or  spongy 
material,  are  only  slightly,  if  at  all,  injured. 

• 

Mr.  Gill  called  attention  to  the  fact  that  the  Dutch  Commis- 
sioners, appointed  in  consequence  of  the  great  ravages  of  the  Teredo 
on  the  coast  of  Holland  in  about  1859,  found  creosote  the  best  pre- 
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ventive.  They  further  found  that  the  activity  of  the  Teredo  was, 
to  a  certain  extent,  dependent  upon  meteorological  conditions  since 
the  years  1720, 1755, 1782, 1820,  and  1850,  were  seasons  of  great 
drought,  and  consequent  increase  of  salinity  of  the  sea-water  along 
the  coast,  and  in  those  years  the  destruction  caused  by  the  Teredo 
was  unusually  great. 

Respecting  the  geological  age  of  the  Teredo,  Mr.  White  exhib- 
ited to  the  Society  fossilized  wood  from  the  cretaceous  formation 
showing  Teredo  borings. 

Mr.  Billings  then  presented  to  the  Society  a  communication 

ON  the  ventilation  op  the  house  op  representatives, 

which  was  unfinished  when  the  hour  of  adjournment  arrived,  and 
went  over  to  the  next  meeting. 

Adjourned. 


215th  Meeting.  April  8, 1882. 

President  Wm.  B.  Taylor  in  the  Chair. 
Forty-eight  members  and  visitors  present. 

Mr.  Billings  then  continued  the  presentation  of  the  communica- 
tion begun  at  the  last  meeting 

ON  the  ventilation  of  the  house  op  representatives, 

of  which  the  following  is  an  abstract : 

The  difficulties  to  be  overcome,  and  the  means  used  for  this  pur- 
pose were  explained,  and  plans  and  sections  of  the  Hall  of  the 
House  of  Representatives  at  the  Capitol,  in  Washington,  were 
shown.  The  amount  of  fresh  air  required  is  about  one  foot  per 
second  per  person,  if  an  approach  to  perfect  ventilation  is  de- 
sired. The  imperfect  form  of  ventilation  by  dilution  requires  from 
forty  to  fifty  feet  per  minute.  When  a  hall  is  occupied  only  one 
or  two  hours,  the  cubic  space  is  important,  but  in  long  sessions  it 
is  the  supply  rather  than  the  space  that  must  be  looked  to. 

To  produce  the  requisite  movement  of  the  large  amount  of  air 
used,  special  force  must  be  supplied.  This  may  be  propulsion — the 
plenum  method,  or  by  aspiration — ^the  vacuum  method,  or  a  com- 
bination of  the  two.     The  effect  of  wind  and  rain  on  aspirating 
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systems  was  alluded  to.  In  the  majority  of  such  halls  the  plenum 
system,  by  means  of  a  &n,  is  used.  The  difficulty  in  introdudng 
this  large  amount  of  air  into  a  hall  depends  partly  on  the  neoes- 
sity  for  avoiding  unpleasant  currents,  and  partly  on  the  cost  of 
heating  and  supplying  power.  The  question  of  cost,  however,  in 
such  halls  as  are  referred  to,  is  usually  a  minor  consideration,  but 
if  the  tastes  of  individuals  as  to  temperature  are  to  be  consulted — 
that  is,  if  each  man  is  to  have  his  air  at  the  temperature  which 
suits  himself— the  cost  becomes  a  serious  matter. 

The  effects  of  various  positions  of  fresh  air  inlets  were  pointed  • 
out,  and  stated  to  depend  largely  upon  the  tendency  of  air  to  ad- 
here to  surfaces  over  which  it  passes,  as  shown  by  the  investiga- 
tions of  Savart  and  others.    The  difference  between  the  upward 
and  downward  system  were  pointed  out 

The  various  modes  of  heating  were  described,  more  especially 
with  reference  to  their  effect  upon  the  air,  and  the  influence  of 
moisture  was  discussed.  Probably  the  importance  of  moistening 
the  air  is  less  than  has  been  supposed,  and  the  methods  employed 
for  this  purpose  have  been  beneficial  only  indirectly. 

The  system  of  heating  and  ventilation  of  the  Hall  of  the  House 
was  then  described,  and  compared  with  that  of  the  English  Houses 
of  Parliament,  the  Chamber  of  Deputies  at  Versailles,  and  the 
Grand  Opera  House  at  Vienna,  and  Frankfort  on  Main. 

The  great  importance  of  skilled  superintendence  was  pointed  out, 
and  the  necessity  for  continuous  records  was  insisted  on. 

Remarks  upou  this  communication  were  made  by  Messrs.  Anti- 
sell,  Elliott,  Musbey,  and  Powell. 

Mr.  HiLOARD  then  presented  a  communication 

ON  Siemens'  deep  sea  thermometer  and  carre's  ice  klachine. 

Remarks  on  this  communication  were  made  by  Messrs.  Anti- 
sell,  Dall,  Dutton,  and  E.  J.  Farquhar,  after  which  the  So- 
ciety adjourned. 


216th  Meeting.  April  22, 1882. 

President  Wm.  B.  Taylor  in  the  chair. 
Thirty-six  members  and  visitors  present. 
The  Secretary  read  a  list  of  names  of  persons  who  had  been 
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elected  to,  and  had  accepted  membership  in,  the  Philosophical  So- 
ciety, viz:  Ezra  Westcott  Clark,  Henry  Flagg  French, 
Henry  Allen  Hazen,  Charles  Hugo  Kummel,  Israel  Cook 
Russell,  William  Wirt  Upton,  Albert  Lowry  Webster. 

Mr.  Ferrel  then  presented  to  the  Society  a  communication 

ON  SOLAR   RADIATION   AT    SHERMAN,  WYOMING. 

The  next  communication  was  by  Mr.  C.  A.  White 

ON   ARTESIAN  WELLS  ON   THE  GREAT   PLAINS. 

This  communication  has  been  essentially  reprodnced  with  the 
title,  **  Artesian  Wells  upon  the  Great  Plains,"  (subscribed  C.  A. 
White,)  in  the  American  Review  for  August,  1882,  No.  135,  pp. 
187-196. 

Mr.  Antisell  called  attention  to  previous  attempts  on  the  part 
of  the  Government  to  obtain  water  on  the  great  plains  by  boring 
artesian  wells.  During  the  surveys  and  explorations  of  the  39th 
parallel,  for  the  purpose  of  ascertaining  the  feasibility  of  building 
a  railroad  to  the  Pacific  Ocean,  special  attention  was  given  to  the 
matter  of  obtaining  water  by  means  of  artesian  wells,  and  at  that 
time  he  reached  the  same  conclusion  essentially  as  that  now  pre- 
sented by  Mr.  White.  Mr  Antisell's  published  report  upon  this 
subject  may  be  found  in  volume  7  of  the  Pacific  Railroad  Re- 
ports published  in  1854. 

Mr.  MussEY  called  attention  to  boring  now  in  progress  along  the 
line  of  the  Southern  Pacific  Railroad  in  New  Mexico ;  boring 
being  in  progress  at  the  expense  of  the  railroad  company  for  the 
purpose  of  supplying  water  for  locomotive  purposes. 

Mr.  Gilbert  considered  the  argument  conclusive  as  to  the  failure 
of  artesian  wells  on  the  great  plains  to  be  of  any  practical  value 
for  irrigating  purposes,  but  for  some  other  uses,  such  as  stock  rais- 
ing, farm  uses,  etc.  Some  wells  in  favorable  localities  had  proved 
a  success,  and  others  would  also  undoubtedly  prove  successful. 
Geological  prophecy  is  generally,  however,  to  be  made  with  great 
caution,  and  to  be  received  with  caution  equally  great,  a  propo- 
sition which  was  supported  by  citing  several  cases  in  the  experi- 
ence of  himself  and  others. 
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On  the  close  of  this  discaasion  Mr.  Elliott  presented  a  comma- 
nication 

ox    THE    CREDIT    OP    THE    UXTTED  STATES,  PAST,  PRESENT    AND 

PROSPECTIVE. 

This  commanication  will  be  published  in  another  form. 

Remarks  upon  this  paper  were  made  bj  Messrs.  Gill  and  W. 
B.  Taylor,  after  which  the  Society  adjoamed. 


217th  Meeting.  May  6,  1882, 

President  Wm.  B.  Taylor  in  the  chair. 
Twenty-eight  members  and  visitors. 

The  President  announced  to  the  Society  the  death  of  two  of  its 
members,  Mr.  William  J.  Twixino,  Major  U.  S.  Engineers  and 
Commissioner  of  the  District  of  Columbia,  and  Mr.  Johk  Bodoers, 
Senior  Rear  Admiral  U.  S.  Navy  and  Superintendent  U.  S.  Naval 
Observatory.  He  further  announced  to  the  Society  that  the  pro- 
position for  a  federation  of  the  Anthropological,  Biological,  and 
Philosophical  Societies  had  been  discussed  by  the  Greneral  Com- 
mittee, but  that  thus  far  no  action  bad  been  taken. 

The  first  communication  was  by  Mr.  Elliott  Coues, 

ON   the  possibilities   of   PROTOPLASM. 

The  following  is  an  abstract  of  this  communication,  which  has 
been  published  at  greater  length  under  the  title — "  Biogen :  a  Spec- 
ulation on  the  Origin  and  Nature  of  Life.  Abridged  from  a  paper 
on  the  *  Possibilities  of  Protoplasm/  read  before  the  Philosophical 
Society  of  Washington,  May  6th,  1882.  By  Dr.  Elliott  Coubb. 
Washington  :  Judd  &  Detweiler,  printers  and  publishers.  1882." 
f 8vo.,  pp.  27.) 

Referring  to  previous  papers  on  the  subject  of  Life,  by  Mr. 
Woodward  and  Mr.  Ward,  the  speaker  opposed  any  purely 
chemico-physical  theory,  and  adhered  to  the  doctrine  of  the  actual 
existence  of  a  "  vital  principle."  Granting  that  all  substances, 
including  protoplasm,  have  been  evolved  from  nebulous  matter ; 
that  evolution  to  the  protoplasmic  state  is  necessary  for  any  mani- 
festation of  life,  and  even  that  life  necessarily  appears  in  matter 
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thus  elaborated,  it  does  not  follow  that  the  result  of  the  processes 
by  which  matter  is  fitted  to  receive  life  is  the  catise  of  the  vitality 
manifested.  For  all  that  is  known  to  the  contrary  protoplasm  and 
vitality  are  simply  concomitant ;  or  if  there  is  any  causal  relation 
between  them,  vital  force  is  the  cause  of  the  peculiar  properties  of 
protoplasm,  not  the  result  of  those  properties.  There  really  exists 
a  potency  or  principle  called  "  vital,"  in  virtue  of  which  the  chemi- 
cal substance  called  protoplasm  manifests  vitality,  that  is  to  say,  is 
aUve,  and  in  the  absence  of  which  no  protoplasmic  or  other  molec- 
ular aggregation  of  matter  can  be  alive.  The  chemico-physical 
theory  simply  restates  abiogenesis  or  ''spontaneous  generation," 
of  which  we  know  nothing  scientifically.  The  grave  doubt  that 
"  life  is  a  property  of  protoplasm"  will  persistently  intrude  until 
some  one  shows  what  is  the  chemico-physical  difference  between 
living  and  dead  protoplasm ;  none  being  known. 

Noting  that  chemistry  and  physics  had  combined  to  manufacture 
an  egg  which  would  do  everything  to  be  expected  of  an  egg,  except 
to  hatch,  the  speaker  summed  his  charge  thus :  The  atheistic  phy. 
sicist,  denying  mind  in  nature,  declares  that  matter  alone  exists. 
Matter  in  motion  is  all  there  is ;  the  cosmos  being  matter  in  motion 
in  virtue  of  material  forces  alone.  This  is  simply  to  invent  a  kind 
of  perpetual  motion  machine,  and  leave  out  even  the  inventor;  for 
such  a  machine  invented  itself  and  set  itself  going.  Then  the  ma- 
terialistic chemist  takes  this  self-started  machine  and  declares  it 
has  laid  an  egg  that  will  hatch.  On  any  such  theory  a  God  is  not 
only  superfluous  but  impossible.  Yet  the  result  of  the  alleged 
self-evolution  of  self-created  matter  through  chemical  elements  to 
organic  compounds  has  been  the  creation  of  a  protoplasmic  soul  so 
constituted  that  it  must  believe  in  a  God ;  and  if  matter  be 
that  God,  matter  contradicts  itself,  for  the  constitution  of  the  human 
soul  requires  that  its  God  must  be  other  than  its  protoplasmic  self; 
while  if  matter  be  not  that  God,  there  must  be  some  other. 

The  speaker  argued  for  the  existence  of  the  soul  as  something 
apart  from  and  unlike  matter,  defining  "  soul"  as  that  quantity  of 
spirit  which  any  living  body  may  or  does  possess.  No  idea  can 
attach  to  the  term  "spirit"  from  which  all  conceptions  of  matter 
are  not  absolutely  excluded.  Spirit  is  immaterial,  self-conscious 
force ;  life  consists  in  the  animation  of  matter  by  spirit. 

The  substance  of  mind  and  the  substance  of  matter  were  noted 
as  equally  hypothetical.      To   the  former  was  given   the   name 
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Biogefif  or  "  soul-staff/'  and  it  was  defined  as  spirit  in  combination 
with  the  minimam  of  matter  necessary  to  its  manifestation.  Hie 
analogy  between  biogen  and  luminiferous  aether,  or  the  hypoth^cal 
substance  of  light,  was  discussed.  The  drifb  of  the  speaker's  specu- 
lation on  the  vital  principle  as  an  ens  realissimum  was  toward  a 
restatement,  in  scientific  terms,  of  the  old  anima  mundi  theory. 
Modem  materialistic  and  atheistic  notions  about  life  were  denounced 
as  every  one  of  them  disguises  of  the  monstrously  absurd  statement 
that  a  self-created  atom  of  matter  could  lay  an  egg  that  would 
hatch. 

The  whole  matter  being  beyond  the  scrutiny  of  the  physical 
senses  is  remote  from  the  scope  of  exact  science ;  but  it  is  irrational 
and  unscientific  to  deny  it,  as  is  virtually  done  when  science  ex- 
cludes it  from  any  share  in  life-phenomena,  by  presuming  to  explain 
life  upon  purely  material  considerations.  No  chemico-physical 
theory  of  life  is  tenable  that  does  not  satisfactorily  explain  the 
chemico-physical  difference  between,  for  example,  a  live  amoeba  and 
a  dead  one ;  an  explanation  which  has  never  yet  been,  and  probably 
cannot  be,  given. 

A  general  discussion  of  the  points  involved  in  this  paper  fol- 
lowed. Mr.  Powell  pointed  out  what  he  regarded  as  a  funda- 
mental and  fatal  error  in  the  reasoning,  viz.,  that  the  axiom  that 
the  whole  equals  the  sum  of  all  its  parts,  had  been  assumed  through- 
out to  be  true  qualitatively  as  well  as  quantitively.  Furthermore, 
he  maintained  that  logical  consistency  required  that  those  who  be- 
lieve in  force  should  believe  also  in  the  vital  principle,  and  vice  versa. 
As  for  himself,  however,  there  was  neither  force  nor  vital  principle, 
but  only  matter  in  motion.  Three  relations  are  always  to  be  borne 
in  mind,  viz.,  quantity,  quality,  and  succession,  whereas  the  physi- 
cist falls  into  error  by  considering  only  the  quantitive  relation. 

So  much  of  the  support  of  the  views  of  Mr.  Coues  as  might  be 
derived  from  the  common  consensus  of  mankind  was  criticised  by 
Mr.  Gill  as  unsound,  since  the  common  consensus  of  mankind  has  often 
been  found  at  fault;  the  supposed  flatness  of  the  earth,  the  motion 
of  the  sun  around  the  earth,  etc.,  are  examples  where  this  criterion 
fails.  Paraphrasing  an  eminent  philosopher's  dictum,  he  thought 
there  was  a  tendency  of  biologists  ignorant  of  philosophy  and  philo- 
sophers ignorant  of  biology  to  make  a  distinction  between  or- 
ganic and  inorganic  matter,  and  call  in  a ''  vital  force."     He  likened 
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living  and  dead  protoplasm  to  an  electric  battery  in  action  and  at 
rest,  and  maintained  that  life  is  a  property  of  matter,  and  that  it 
cannot  be  conceived  of  separated  from  matter. 

Mr.  Harkness  avowed  his  belief  in  force,  and  hence  in  vital  force, 
and  further  in  a  little  religion,  and  was,  therefore,  moved  to  make 
inquiry  concerning  the  chemical  difference  between  living  and  dead 
matter. 

Mr.  Ward  pointed  out  that  very  diverse  views  were  held  upon 

this  subject  by  two  classes  of  thinkers  who  do  not  come  into  intel- 
lectual contact.  Furthermore,  while  not  asserting  that  a  belief  in 
vital  force  was  a  superstition,  attention  was  drawn  to  the  fact  that 
infantile  races  attribute  all  phenomena  to  supernatural  agencies, 
and  that,  with  increasing  knowledge,  there  is  a  decrease  in  the  num- 
ber of  these  appeals  to  supernatural  agencies. 

The  corner  stone  of  modern  science,  said  Mr.  Doouttle,  is  meas- 
ure. We  must  have  a  biometer.  What  electrical  science  would  be 
without  ohms,  astronomy  without  graduated  circles,  chemistry  with- 
out the  balance,  such  is  biology  without  a  measure.  Is  there  more 
life  in  two  mice  than  in  one  mouse  ?  In  a  horse  than  in  a  mouse  ? 
Until  we  can  answer  these  questions  substantial  progress  in  biology 
is  not  to  be  expected. 

The  term  automatic,  as  used  here,  he  considered  a  confession  of 
biologic  ignorance.  Automatic  motion,  as  used  in  the  discussion, 
seemed  to  mean  simply  motion  which  cannot  be  relegated  to  any 
known  law. 

After  some  further  desultory  discussion  the  Society  adjourned. 


218th  Meeting.  May  20,  1882. 

President  Wm.  B.  Taylor  in  the  chair. 
Thirty-two  members  and  visitors  present. 

A  series  of  resolutions  concerning  the  death  of  Admiral  John 
RoDGERS,  a  member  of  this  Society,  which  resolutions  had  been 
adopted  by  the  General  Committee,  were  read  by  the  Secretary ; 
after  which  Prof  Charles  W.  Shields,  of  Princeton  College,  read 
to  the  Society  a  communication 

ON  THE  PHILOSOPHICAL   ORDER  OP  THE  SCIENCES. 

This  communication  has  been  published  by  Scribner's  Sons  in  a 
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Tolume  entitled  "  Hie  Order  of  the  Sdeooes.  An  Ebbkj  on  the 
PhiloGophical  Claasificatlon  and  Organization  of  Hnman  Knowl- 
edge.'' Bj  Charles  W.  Shields,  Professor  in  PrinoeioB  College. 
103  pp.,  12mo.    New  York,  CSiarles  Scribn^s  Sods,  1882. 

This  commanication  was  dtscassed  bj  Messrs.  Wabd,  Powell, 
Antisell,  Taylor,  Altord,  and  Baker. 


219th  Meetihto.  Jcve  3,  1882. 

President  Wm.  B.  Taylor  in  tlie  chair. 
Twentj-two  members  and  visitors  present 

The  first  communication  offered  was  bj  Mr.  Alvord 

OV  THE  COMPASS  PLAin!'. 

This  commanication  has  been  pnblished  with  the  title  "  On  the 
Compass  Plants'*  bj  Benjamin  Alvord,  in  the  American  Natoralist 
for  August,  1882,  No.  16,  pp.  625-635. 

Remarks  were  made  on  the  exhibition  of  polarity  in  other  vege- 
table types  by  Messrs.  Henry  Faequhar  and  Theodore  Gill. 

Mr.  E.  B.  Elliott  next  presented  to  the  Society  a  communica- 
tion 

ON  pome  formula  relating  to  government  sbcurities, 

Mr.  C  H.  KuHMELL  then  presented  a  communication 

on  composition  of  error  from  single  causes  of  error. 

This  was  unfiuished  when  the  hour  of  adjournment  arrived,  and 
its  completion  went  over  to  the  next  meeting. 

Adjourned. 


220th  Meeting.  June  17.  1882. 

President  Wm.  B.  Taylor  in  the  chair. 
Twenty-three  members  and  visitors  present. 
Mr.  C.  H.  KuMMELL  continued  his  communication 
ON  composition  of  error  from  single  causes  of  error. 

which  was  begun  at  the  last  meeting. 
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This  paper  is  expected  to  appear  in  full  in  the  Astronomische 
Nachrichten. 

Remarks  upon  this  paper  were  made  by  Messrs.  E.  B.  Elliott 
and  W.  B.  Taylor. 

Mr.  Marcus  Baker  then  presented  the  following  communication 

ON  A   GEOMETRICAL  QUESTION   RELATING  TO  SPHERES. 

On  January  17,  1882,  Mr.  Doolittle  called  the  attention  of  the 
Society  to  the  geometrical  problem  To  determine  a  circle  equally  dis- 
tarU  from  four  given  points  in  a  plane,  and  showed  that  the  state- 
ment in  Chauvenet's  Geometry,  (p.  308,  Ex.  110,)  that  this  problem 
admits  of  four  solutions  is  erroneous,  there  being  in  general  fourteen 
solutions.  The  extension  of  this  problem  to  spheres  and  five  points 
in  space  is  nearly  as  simple  as  for  the  case  of  circles  and  four 
points  in  a  plane. 

Let  it  be  proposed  to  solve  the  following  : 

Probloi. — To  determine  a  sphere  equally  distant  from  five  given 
points. 

The  distance  to  a  sphere,  considered  here,  is  to  be  measured  along 
a  diameter,  produced  if  necessary,  and  hence  for  any  position  we 
have  two  distances,  one  a  maximum,  the  other  a  minimum. 

Solution. — Case  I.  Through  any  four  of  five  given  points,  a,  by  c, 
d,  e,  as,  for  example,  b,  c,  d,  e,  describe  a  sphere;  the  fifth  point,  a, 
will  in  general  fall  within  or  without  this  sphere,  of  which  call  the 
radius  K  and  centre  C ;  also,  let  0(  be  the  distance  from  the  centre 
of  this  sphere  to  the  point  a.  Then  two  spheres  described  with 
centre  C  and  radii  }(R  ±  o()  fulfil  the  condition  of  being  equidis- 
tant from  the  five  points. 

Every  distinct  group  of  four  of  the  five  given  points  in  like 
manner  gives  two  solutions ;  hence  of  this  kind  there  are  in  all  ten 
solutions. 

Case  II.  Through  any  three  of  the  five  given  points,  a,  b,  c,  c?,  e, 
as  a,  b,  c,  pass  the  circumference  of  a  circle ;  from  the  centre  of  the 
circle  erect  a  perpendicular.  This  perpendicular  is  the  locus  of  all 
points  equidistant  from  points  a,  6,  c.  Join  the  points  d  and  6  by  a 
line ;  bisect  this  line  by  a  plane  perpendicular  thereto.  This  plane 
is  the  locus  of  all  points  equidistant  from  d  and  e.  The  intersec- 
tion of  these  two  loci  is  the  centre  of  two  spheres  equidistant  from 
the  five  points. 
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lEwerj  dtednct  gnnip  of  tliree  of  the  five  giTeo  pcMnls  in  Uke 
manner  giree  two  solotlons;  benoe  of  this  kind  there  are  in  all 
iMxmty  BoluiiooA, 

Therefore,  in  general  there  are  tkirl^  spheres  eqnaDj  distant  finm 
five  given  points. 

The  next  commonicatioD  was  bj  Mr.  H.  A.  HAnof 

ox    THE    RETAHDATION    OF    STORM  CESTREB  AT    EUBYAXED  STA- 
TIOK6,  ASTD  HIGH  WTSTD  AB  A  PBOBABLJS  CAUSE. 

In  the  absence  of  Mr.  Hazen  the  following  abstract  was  read  by 
the  Seer^arj,  Mr.  Baker : 

In  his  tenth  pap^,  published  in  the  January,  1879,  number  of 
the  American  Journal  of  Sdence,  Prof  £3ias  Loomis  advanced 
certain  evidence,  based  on  barometric  obsorations,  to  show  that 
apparently  the  progress  of  a  storm  centre  was  much  more  rapid  at 
the  surfiice  of  the  earth  than  at  elevations  above  it.  It  is  the  pur- 
pose of  this  article  to  put  forth  certain  fiu^  which,  it  is  hoped,  will 
tend  to  elucidate  the  subject. 

Not  long  since,  before  this  Society,  Prof  G.  EL  Gilbert  showed 
that  a  high  wind  had  a  tendency  to  depress  the  barom^er  column, 
as  determined  from  his  discussion  of  certain  observations  made  by 
the  Signal  Service  at  the  summit  and  along  the  side  of  Mount 
Washington,  New  Hampshire.  If  now  a  wind  can  produce  such 
a  depression,  it  would  seem  as  if  the  wind  accompanying  a  storm 
and  continuing  its  force  at  a  high  station  some  time  after  the  pas- 
sage of  the  storm  centre  at  the  base,  might  cause  the  apparent  re- 
tardadon. 

It  is  very  desirable  that  special  experiments  be  made,  under 
natural  conditions,  directly  testing  the  influence  of  high  winds  on 
the  barometer  column.* 

It  seems  possible  to  indirectly  ascertain  such  influence  from  a 
barometric  computation  of  the  height  of  a  mountain  by  means  of 
observations  taken  during  different  wind  velocities.  Table  I  gives 
such  a  computation  of  the  height  of  Mount  Washington  from  ob- 
servations at  the  base  and  summit  in  May,  1872  and  1873. 


*  Direct  experiments  have  been  made,  using  a  blower  for  the  air  current,  and 
kn  air-tight  receiver  for  the  barometer,  at  short  distances,  a  condition  of  things, 
however,  which  can  never  occur  in  nature. 
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Mean  amouni  la  it  added  la  the  true  difference  of  elrvaticn  between  the  it 
and  iase  of  Mount  IVasAingtoH  in  order  to  give  tie  computed  differen. 
ranged  according  to  the  force  of  tit  wind. 


WiKD  FsBci  r 

.»..™h.™. 

o..ln. 

I1U.M. 

„»-. 

.,»«. 

11  10  SO. 

51tO». 

Above  81. 

C>»i. 

..■■. 

c. 

A. 

"■ 

A. 

«■ 

A. 

e. 

A. 

C, 

A. 

C, 

A. 

W 

—las 

w 

"" 

10 

1S9 

+  U^ 

«fi 

+  10.6 
+  34.D 

32 

+  33.9 

tt 

+  S1.4 

In  the  above  table,  for  May,  1872,  alt  wiads  under  10  and  above 
40  are  included,  and  in  M»j,  1873,  all  the  caeee,  except  a  few  which 
were  omitted  because  of  serious  errors  in  the  observations. 

The  table  ehowa  this  remarkable  peculiarity  that,  though  with 
winds  above  sixty-one  miles  per  hour,  the  mean  computed  difference 
in  height  is  too  great  by  sixty-six  feet;  with  winds  under  ten  miles 
per  hour  the  mean  difference  is  too  small  by  thirty-five  feet.  We 
conclude,  Chen,  that  some  other  cause  must  produce  the  results,  or 
must  act  in  conjunction  with  the  wind.  Taking  the  wind  above 
sixty-one  miles  per  hour  I  have  found  ten  cases  in  which  the  height 
was  too  small  by  about  fifteen  feet,  also  a  great  number  of  cases  in 
which,  though  the  wind  continued  strong  from  the  same  direction, 
yet  the  computed  height  continually  became  less,  showing  that  the 
wind  does  not  produce  a  direct  efilect  upon  the  iudications  of  the 
barometer.  On  projecting  the  curves  of  pressure  we  find  that 
there  is  &  uniformity  in  the  occurrence  of  small  and  large  differ- 
ences of  elevation  with  the  maxima  aud  minima  of  pressure,  the 
least  being  found  when  the  pressure  is  high,  and  the  greatest  when 

it  is  low. 

Grouping  a  second  time,  then,  with  respect  to  the  maxima  and 
minima  of  pressure,  we  have  Table  II. 
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Table  IL 
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As  the  first  two  horizontal  rows  of  figures  apply  only  to  obeer- 
vatioDB  for  the  month  of  May,  and  as  it  woald  be  very  desirable 
to  have  resnlts  for  the  colder  months  when  the  flactuations  are 
much  increased,  I  have  added  a  third  set  of  figures  for  the  summit 
of  Mount  Washington,  compared  with  the  mean  of  Burlington  and 
Portland  as  the  base,  and  computed  the  difference  of  elevation  from 
observations  taken  at  7  a.  m.,  8  p.  m.,  and  11  p.  m.,  Washington 
time,  during  January,  February,  March,  October,  November,  and 
December,  1880. 

It  Is  evident  from  Table  II  that  during  the  prevalence  of  relatively 
high  pressure,  elevations  computed  barometrically  will,  in  general, 
be  too  small,  and,  on  the  other  hand,  when  the  pressure  is  low,  the 
computed  heights  will  be  too  great.  This  also  explains  the  coinci- 
dence of  too  great  computed  heights  with  high  winds,  for  the  reason 
that  the  highest  winds  always  occur  with  relatively  low  pressure ; 
on  the  contrary,  when  the  wind  is  light,  the  pressure  is  generally 
high. 

May  not  this  retardation  be  due  to  the  effect  of  varying  tempera- 
ture ?  When  a  "  low  "  has  passed  a  station  at  sea  level  the  tempera- 
ture frequently  falls  steadily,  thus  contracting  the  atmosphere  and 
causing  its  withdrawal  from  the  upper  regions,  and  a  still  further 
fall  in  pressure  there.  This  process  will  continue  until  the  fall 
caused  by  the  low  temperature  is  counterbalanced  by  the  rise  due 
to  the  advancing  *'  high."  The  following  is  given  as  an  illustra- 
tion : 
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Obtervatiotu  of  air-premire  and  temperature  at  Denver  and  Pike's 
Peak,  Colorado,  in  November,  1880. 
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From  these  observations  we  see  that,  although  the  air-pressure 
was  at  a  minimum  at  Denver,  November  15,  3  p.  m..  yet,  owing 
to  the  extraordinary  cold,  the  pressure  continued  to  fall  at  Pike's 
Peak,  (which  is  8,840  feet  above  Denver,)  and  did  not  reach  its 
lowest  point  until  forty  hours  afterward,  or  November  17,  7  a.  m. 
Extending  the  same  reasoning  to  the  diurnal  range  of  air-pressure 
we  shall  find  a  satisfactory  solution  of  the  retardation.  From 
hourly  observations  at  the  summit  and  base  of  Mount  Washington 
I  find  that  while  the  morning  maximum  occurs  at  8  :  30  a.  m.  at 
the  base,  it  does  cot  occur  till  nooa  at  the  summit,  during  this  part 
of  the  day  the  temperature  is  rising  rapidly ;  and  hence  we  may 
suppose  that  it  produces  the  continued  rise  in  air-pressure  at  the 
summit  overbalancing  the  diurnal  range;  in  like  manoer  the  after- 
noon minimum  occurs  at  6  p.  m.  at  the  summit,  or  two  hours  later 
than  at  the  base,  as  the  temperature  begins  falling  at  2  p.  m.  This 
may  account  for  the  diflTerence  at  the  two  stationa.    On  comparing 
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the  Digiit  maximnm  and  momiiig  minimam  I  find  little  or  no 
tardation ;  th»  is  what  we  might  expect  from  the  fiu;i  that  at  this 
time  there  is  little  or  no  change  in  temperature. 

The  Pr»ident,  Mr.  Tatlob,  called  the  attention  of  the  Society 
to  the  remarkable  halo  witnened  by  man  j  people  in  WashingtCMi 
but  Tharsdaj,  Jane  Id,  sajing  that  in  some  respects  it  was  remark- 
able, and  presented  some  theoretical  difficulties.  While  it  had 
been  seen  bj  a  nnmber  of  those  present,  none  had  made  anj  scien- 
tific obserrations  of  it  or  taken  anj  measurements.  A  number  of 
other  halos  were  mentioned  which,  like  this,  occurred  between  10 
and  11  a.  m.,  and  it  was  thought  worth  while  to  consider  whether 
halos  appeared  oftener  at  those  hours  than  at  others,  and  if  so, 
whj. 


2218T  Meetiho.  October  7, 1882. 

The  President  in  the  chair. 

Forty-one  members  present 

The  consideration  of  the  minutes  of  the  last  meeting  was  post- 
poned. 

The  President  welcomed  the  members  to  a  renewal  of  the  meet- 
ings of  the  Society  after  the  summer  vacation. 

He  also  annouDced  that  vacancies  had  been  created  in  the  Com- 
mittee by  the  resignation  of  Dr.  J.  J.  Woodward,  a  Vice-President 
of  the  Society,  on  account  of  prolonged  illness,  and  of  Mr.  Marcus 
Baker,  one  of  the  Secretaries,  by  reason  of  assignment  to  duty  in 
California.  The  General  Committee  had  elected  Mr.  E.  B.  Elliott 
a  vice-president  in  place  of  Dr.  Woodward,  and  Dr.  J.  S.  Billings 
a  secretary  in  place  of  Mr.  Baker.  The  vacancies  resulting  there- 
from in  the  membership  of  the  Committee  had  been  supplied  by 
the  election  of  Dr.  D.  L.  Huntington,  U.  8.  A.,  and  Prof.  C.  V. 
Riley. 

Mr.  A.  8.  Christie  made  a  communication 

ON   A  system  of  standard  TIME. 

A  prime  meridian  (say  Greenwich)  time  would,  in  general,  give 
the  hours  of  the  local  natural  day  dissymmetrical  with  respect  to 
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the  zenith  of  the  clock  face  and  the  zero  point  of  the  hour  numbers. 
Turning  the  dial  plate  until  the  prime  meridian  hour  of  local  mean 
noon  comes  to  the  zenith,  eliminates  the  first  mentioned  element  of 
dissymmetry,  and  is  a  partial  adaptation  of  prime  meridian  time  to 
local  convenience.  The  second  element  of  dissymmetry  is  inherent 
in  the  nature  of  numbers,  and  cannot  be  eliminated  whilst  they  are 
retained ;  for  symmetry  demands  that  the  zero  point  shall  be  either 
everywhere  or  nawhere,  neither  of  which  conditions  can  be  satisfied 
by  the  symbols  now  in  use.  Kejecting  them,  therefore,  and  adopt- 
ing a  series  of  hour  symbols  having  no  absolute  numerical,  but  only 
an  ordinal,  significance,  is  another  and  final  step  in  the  adaptation 
of  prime  meridian  time  (such  only  as  to  the  hour-zero)  to  general 
use. 

A.  consideration  of  what  symbols  to  adopt  will  immediately  sug- 
gest, that  an  abandonment  of  the  artificial,  and  a  return  to  the 
simplicity  of  nature,  constitutes  the  real  and  complete  solution  of 
the  problem.  That  problem  may  now  be  stated :  To  avoid  the  dis- 
cordance of  local  time  on  difierent  meridians  (a  discordance  which 
cannot  be  removed)  by  the  adoption  of  the  same  standard  time 
on  all  meridians,  so  that  the  hour  and  fraction  of  the  hour  shall  be 
the  same  at  the  same  instant  everywhere ;  which  standard  time 
shall  be  marred  by  no  dissymmetry  with  respect  to  the  globe,  alien 
in  no  land,  essentially  local  everywhere,  cosmopolitan  and  impartial 
as  the  sun  himself. 

The  mere  statement  of  the  problem  is  almost  sufficient.  The 
system  of  time  must  consist  in  simply  telling  where  the  sun  is  with 
respect  to  our  terrestrial  meridians — the  answer  in  every  case  must 
be  the  same  in  all  quarters  of  the  globe.  To  limit  the  geographical 
knowledge  necessary,  insure  uniformity,  and  afibrd  hour-zeros, 
twenty-four  equi-distant  meridians  should  be  agreed  upon  as  such 
hour  zeros,  and  named  from  some  country  through  which,  or  city 
near  which,  they  pass.  Regard  now  the  dial  plate  of  the  clock  as 
the  earth,  the  north  pole  at  center,  and  meridians,  twenty-four  of 
which  are  actually  drawn,  radiating  to  the  circumference.  (Mr. 
Henry  F^rquhar  suggests  that  the  dial  plate  be  an  actual  plan- 
isphere.) Bring  the  local  meridian  to  the  zenith  and  let  the  hour- 
hand,  revolving  once  each  day,  point  to  the  mean  sun.  The 
time  read  from  such  a  chronometer  will  be  the  natural,  or  sun  time, 
proposed  in  this  paper.  Space  here  forbids  details  with  respect 
to  the  theory  itself,  or  mention  of  the  objections  urged  against  its 
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practicability ;  but  it  may  be  said  in  coDclusion,  in  answer  to  an 
objection  raised  by  Prof.  Coffin,  that  the  longitude  of  any  place  is 
given  at  once  by  the  clock  &ce  at  meridian  transit  of  the  mean 
sun,  without  any  subtraction  whatever. 

Mr.  Henry  Fasquhar  urged  some  objections  to  the  device  of 
reckoning  time  by  meridians  an  hour  apart,  as  not  being  suffi- 
ciently local  to  avoid  a  longitude  correction  in  tables  of  sun- 
rise and  other  astronomical  events,  nor  sufficiently  universal  to 
escape  confusion  at  points  nearly  80  minutes  from  the  standard 
meridians.  He  thought  the  need  of  a  universal  standard  time» 
already  greatly  increased  by  railway  and  telegraph  communication, 
would  become  still  more  strongly  felt  in  the  future.  Inconvenience 
resulting  from  the  occurrence  of  the  24th  hour  during  daylight  at 
any  place,  could  be  obviated  by  numbering  hours  beyond  24  and 
retaining  the  same  day.  It  would  not  be  suitable  to  reckon  time 
everywhere  from  Greenwich  midnight,  since  that  would  involve  a 
change  of  day  at  local  10  A.  M.  in  Sydney,  (nearly  noon  in  New 
Zealand)  or,  if  the  hours  after  10  A.  M.  were  counted  as  25,  26,. 
etc.  of  the  previous  day,  a  discrepancy  in  date  between  Australia 
and  Europe.  Hours  might  be  reckoned  from  midnight  at  6h.  east 
of  Greenwich,  noon  at  6h.  west ;  though  5|h.  west,  a  meridian 
passing  near  Cumberland,  Maryland,  would  be  preferable.  The 
longitude  of  a  place  would  be  the  time  of  mean  noon  at  that  place, 
and  count  from  the  last-named  meridian  westward,  from  6h.  to  30h.^ 
and  not  from  Oh.  to  24h.  The  longitude  of  Washington,  then, 
would  be  23h.  53.2m.,  that  of  San  Francisco,  26h.  54.6m.,  Hono- 
lulu, 29h.  16.4ra.,  Auckland,  7h.  5.7m.,  Calcutta,  12h.  51.7m.,  and 
Greenwich,  18h.  45.0m.  The  6h.  meridian  would  pass  through 
Bering  Straits  and  be  the  line  adopted  for  the  change  of  date. 

East  of  British  India  the  day  would  be  understood  to  change  at 
24h.,  which  hour  would  arrive  at  some  time  less  than  6h.  after  mid- 
night. For  the  rest  of  the  world,  the  hours  would  run  above  24, 
and  be  diminished  by  24  at  the  time  indicated  by  local  custom  and 
convenience  for  a  change  of  day.  In  Washington,  for  example, 
the  conventional  day  might  change  at  36h.,  the  hours  of  next  day 
counting  on  from  12h.,  or  at  39h.  and  count  on  from  15h.,  accord- 
ing as  it  was  preferred  to  have  the  change  near  midnight  or  about 
3h.  after  midnight.  At  Greenwich  the  hour  nearest  midnight  would 
be  31h.  or  7h. 
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dial  be  marked  into  the  two  periods  of  twelve  hours  each,  into 
which  common,  universal  use  divides  the  day. 

It  would  seem  to  be  impracticable  to  change  materially  the  use 
of  local-mean  time,  now  common  throughout  the  country ;  nor  is 
such  change  desirable  or  needed. 

It  is  only  within  forty  years  that  mean  time  has  been  substituted 
for  apparent  time  in  many  of  our  cities,  though  its  advantages  had 
long  been  recognized  by  astronomers  and  time  regulators;  and 
within  twenty  years  that  the  sun's  rising  and  setting  have  been 
stated  in  mean,  instead  of  apparent,  time  in  the  popular  almanacs 
of  the  day. 

The  9ubject-matter  was  further  discussed  by  Messrs.  Doolittle, 
Elliott,  Riley,  Hilgard,  Gilbert,  and  Mussey. 

Mr.  G.  Brown  Goode  then  read  a  paper 

ON  THE  FISHERIES  OF  THE  WORLD. 

This  has  been  essentially  printed  in  the  "  Cyclopaedia  of  Political 
Science,  Political  Economy,*'  etc.,  edited  by  John  J.  Lawlor,  pub- 
lished at  Chicago,  vol.  2,  pp.  211-231,  (Art.  "Fisheries,")  1883. 


222d  Meeting.  October  21, 1882. 

The  President  in  the  Chair. 

Twenty-two  members  were  present. 

The  minutes  of  the  last  meeting  were  read  and  adopted. 

Mr.  S.  C.  BusEY  read  a  paper 

ON  THE  INFLUENCE  OF  THE  CONSTANT  USE  OF  HIGH-HEELED 
SHOES  UPON  THE  HEALTH  AND  FORM  OF  THE  FEMALE,  AND 
UPON   THE   RELATION   OF  THE  PELVIC  ORGANS. 

(The  paper  will  appear  in  full  in  vol.  7,  Gynecological  Transac- 
tions.) 

[Abstract.  ] 

I  The  foot  and  its  coverings  is  not  a  new  subject.  Far  more  at- 
tention, however,  has  been  given  to  the  style  and  display  of  the 
covering  than  to  the  comfort  and  physical  well-being  of  the  foot. 
From  this  point  the  author  gave  a  historical  resume  of  the  different 
coverings  for  the  feet  which  had  been  used  as  far  back  as  the  an- 
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the  expression  for  the  local  day,  and  congruity  would  require  that 
the  change  of  day  should  be  at  the  prime  meridian,  which  would 
cause  great  inconvenience  and  even  confusion. 

There  are  some  observations  of  terrestrial  phenomena,  which  it 
is  desirable  to  have  made  simultaneously  in  the  same  continent  or 
in  all  parts  of  the  world.  This  was  notably  the  case  in  the  mag- 
netic crusade  some  forty  years  ago,  when  certain  instants  of  Got- 
tingen  times  were  specified ;  but  the  observers  had  no  difficulty,  each 
for  himself,  in  determining  and  using  his  corresponding  local  time. 
And  in  meteorological  observations,  if  times  are  prescribed  in  the 
time  of  any  specific  meridian,  the  observers,  if  of  sufficient  intelli- 
gence to  make  valuable  observations,  can  readily  convert  these  times 
into  their  local  times,  or  the  reverse.  The  constant  difiTerence  of 
longitude,  expressed  in  time,  is  all  that  each  one  requires  for  the 
purpose. 

The  great  call  for  a  standard  time  has  been  made  with  regard  to 
railroads.  A  uniform  time  for  each  road,  or  connecting  system  of 
roads,  is  needed  for  regulating  the  times  of  starting  and  the  arrival 
of  trains,  which  each  road  can  best  determine  for  itself,  and  the 
time-tables  and  clocks  at  the  several  stations  may  be  reserved  for 
the  employes  of  such  roads  only.  If  the  time-tables  published  for 
information  of  the  travelling  public  are  given  in  the  local  time  of 
each  place,  or  a  column  of  constants  for  the  reduction  of  the  pub- 
lished times  to  the  local  times  is  given,  the  needs  of  the  traveller 
seem  to  be  sufficiently  provided  for.  A  local  time  diflfering  but 
little  from  local  mean-solar  time  is  needed  to  meet  the  wants  of  the 
social  and  industrial  interests  of  the  country,  and  if  it  be  exactly 
the  mean-solar  time,  it  varies  from  place  to  place  directly  with 
the  longitude. 

An  essential  is  that  each  time-table  for  railroads  should  state 
distinctly  what  time  is  used.  A  neglect  of  this  has  and  will  pro- 
duce uncertainty  and  confusion.  In  a  leading  railroad  guide  I 
found,  at  a  place  which  I  visited  ,three  time-tables  for  the  same  road, 
without  any  statement  that  one  of  them  was  in  New  York  time,  the 
others  in  time  of  other  places. 

The  suggestion  that  the  dials  of  clocks  should  indicate  an  entire 
day  of  twenty-four  hours  instead  of  a  half  day  of  twelve  hours  is 
valuable  to  a  certain  ^extent.  This  is  done  in  astronomical  clocks, 
and  in  the  astronomical  mode  of  noting  time.  It  would  be  an  im- 
provement in  chronometers  for  nautical  use,  but  sufficient  if  the 
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dial  be  marked  iuto  the  two  periods  of  twelve  hours  each,  into 
which  commou,  univeraal  use  divides  the  day. 

It  would  seem  to  be  impracticable  to  change  materially  the  use 
of  local-mean  time,  now  common  throughout  the  country  ;  nor  is 
such  change  desirable  or  needed. 

It  is  only  within  forty  years  that  mean  time  has  been  substituted 
for  apparent  time  in  many  of  our  cities,  though  its  advantages  had 
long  been  recognize*!  by  astrouomers  and  time  regulators ;  and 
within  twenty  years  that  the  sun's  rising  and  setting  have  been 
slated  in  mean,  instead  of  apparent,  time  in  the  popular  almanacs 
of  the  day. 

The  subject- matter  was  further  diacuased  by  Messrs.  Doolittle, 
Klliott,  Kiley,  Hijgard,  Gilbt;rt,  and  Mussey. 

Mr.  G,  Brown  Goode  then  read  a  paper 

ON   THE  FISHERIES  OF  THE  WORLD. 

This  has  been  essentially  printed  in  the  "  Cyclopedia  of  Political 
Science,  Political  Economy,'*  etc.,  edited  by  John  J.  Lawlor,  pub- 
lished at  Chicago,  vol.  2,  pp.  211-231.  (.Art.  "  Fisheries," J  1883. 


222d  Meeting.  October  21,  1882. 

The  President  in  the  Chair. 
Twenty-two  members  were  present. 
The  minutes  of  the  last  meeting  were  read  and  adopted. 
Mr.  8.  C.  BcsEY  read  a  paper 

ON  THE  INFLUENCE  OP  THE  CONSTANT  USE  OF  HIOH-HEELED 
SHOES  LTON  THE  HEALTH  AND  FORM  OF  THE  FEBIALE,  AND 
UPON  THE   RELATION    OF  THE   PKLVIC  t 


(The  paper  will  appear  in  full  in  vol.  7,  Gynecological  Transac- 
tions, j 

[Abstract.] 

■  The  foot  and  its  eoverioga  is  not  a  new  subject.  Far  more  at- 
tention, however,  has  been  given  to  the  style  and  display  of  the 
covering  than  to  the  comfort  and  physical  well-being  of  the  foot. 
From  this  point  the  author  gave  a  historical  resume  of  the  different 
coverings  for  the  feet  which  had  been   used  aa  far  back  as  the  an- 
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cient  Egyptians.  The  heel  at  first  was  designed  to  make  short  men 
look  tall,  and  like  other  parts  had  undergone  many  changes  to  suit 
the  whims  of  fashion  and  taste.  During  the  reign  of  Louis  XVI 
this  objectionable  style  began  to  disappear,  but  has  been  again  re- 
vived, and  is  perhaps  more  general  now  than  at  any  previous  time. 
Then  followed  a  brief  summary  of  the  causes  that  produced  devi- 
ations of  form,  with  special  reference  to  the  effect  of  the  constant 
use  of  French  high-heeled  shoes.  Diagrams  were  exhibited  show- 
ing the  dbtortions  of  the  feet  caused  by  them,  and  the  consequent 
changes  in  the  joint-flexures  and  spinal  curves.  He  claimed  that 
the  primary  deflection  took  place  at  the  base  of  the  line  of  gravita- 
tion, and  above  this  point  there  were  greater  or  lesser  alterations  of 
the  flexures  and  curves  along  the  bony  framework.  Special  atten- 
tion was  directed  to  the  increased  obliquity  of  the  pelvis,  and  to  the 
probable  corresponding  change  in  the  position  of  the  womb  and 
other  pelvic  organs,  which  might  be  an  important  factor  in  the  cau- 
sation of  some  of  the  disorders  of  the  female  reproductive  organs. 

The  subject-matter  was  discussed  by  various  members. 
A  communication  was  submitted  by  Mr.  Theodore  Gill 

ON  THE  CLASSIFICATION   OF  THE  INSECTIVOROUS  MAMMALS. 

In  1875  the  author  published  a  "Synopsis  of  Insectivorous  Mam- 
mals" in  the  Bulletin  of  the  United  States  Geological  Survey 
of  the  Territories,  under  Hay  den,  (vol.  1,  No.  2;  2d  series,  1875, 
pp.  91-120,)  and  proposed  several  modifications  in  the  classifi- 
cation. The  principal  of  those  modifications  were  (1)  the  union 
of  the  typical  lusectivora  aud  Dermoptera  {Galeopithecus)  is  one 
orden  as  had  been  long  before  proposed  by  Frederic  Cuvier  and 
Wagner,  but  their  distinction  as  two  suborders ;  (2)  the  distribution 
of  the  true  insectivores  under  two  groups  characterized  by  their 
molar  dentition,  and  the  complete  subordination  of  the  form  of  the 
body,  and  (3)  the  combination  of  families  into  super-families,  and  (4) 
the  subdivision  of  several  into  subfamilies.  The  scheme  thus  pro- 
mulgated has  met  with  gratifying  and  unexpected  favor,  and  has 
been  essentially  adopted  by  Messrs.  Coues,  Jordan,  Dallas,  Troues- 
sart,  and  Dobson.  Surgeon-Major  Dobson's  opinion  is  especially 
weighty,  as  he  has  undertaken  a  monograph  of  the  order,  and  his 
opportunities  for  investigation  have  been  unequalled.  Since  the 
publication  of  the  Synopsis,  in  1875,  several  forms  have  been  made 
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or  become  known  which  compel  the  recognition  of  new  subordinate 
groups  in  the  order;  and  Major  Dobson  has  also  proposed  to  raise 
the  SolenodontinsB  from  the  rank  of  a  subfamily  of  Centetidse  to 
that  of  a  family  by  the  side  of  the  latter.  The  assessment  of  the 
comparative  value  of  different  groups  is  a  difficult  and  delicate 
task,  and  much  can  be  said  for  as  well  as  against  any  given  propo- 
sition. The  Solenodonts  are  doubtless  as  distinct  from  their  nearest 
of  kin  as  are  some  of  the  generally  admitted  families  of  mammals, 
and  therefore  it  will  be  quite  proper  to  recognize  the  family  value 
of  the  type.  But  there  are  other  groups  of  Insectivora  which  have 
been  associated  together  in  the  same  families  which  are  equally  or 
more  entitled  to  the  same  distinction.  Indeed,  the  only  subfami- 
lies of  the '^ Synopsis  of  Insectivorous  Mammals''  which  do  not 
contrast  more  seem  to  be  the  GymnurinsB  and  Erinaceinas.  If  the 
SolenodontidsB  are  to  be  differentiated  with  family  rank  from  the 
Centetidae,  so  should  the  others.  We  would  then  have  the  follow- 
ing families : 

SUBORDER  DERMOPTERA. 

1.  Galeopithecidse. 

SUBORDER    BESTIiE. 

DiLAMBDODONTA. — Bestise  with  broad  molar  teeth  surmounted 
by  W-shaped  ridges. 

TUPAIOIDEA. 

2.  TupaiidsB. 

3.  Macroscelididse  =  Macroscelidinse. 

4.  Rhynchocyonidse  ^  Rhynchocyoninse. 

ERINACEOIDEA. 

5.  Erinaceidse,  with  the  two  subfamilies  Gymnuriuce  and  Erina- 
ceinse. 

SORICOIDEA. 

6.  Talpidse  =  Talpinse. 

7.  Myogalidse  =  Myogalinae. 

8.  Soricidse. 

Zalambdodonta. — Bestise  with  narrow  molar  teeth  having  V- 
shaped  ridges. 
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CENTETOIDA, 

9.  CentetidjB  =  Centetinae. 

10.  Oryzoryctidse  =  Oryzoryctina,  Dobsan^  Mon.  Insect,  pp.  2, 
71.    1882. 

11.  Solenodontidse,  DobaoUf  Mon,  Insect.,  pp.  3,  87.     1882. 

12.  Potamogalidse. 

13.  Geogalidas  =  Geogalinse,  Dobson,  Mon.  Insect.,  p.  2.     1882. 

CHRYSOCHLOROIDEA. 

14.  Chrysochloridae. 

The  "  Monograph  of  the  Insectivora,"  by  Surgeon-Major  Dob- 
son,  will  fill  a  long-felt  want,  and  exceptionally  well  represent  the 
present  condition  of  our  knowledge  respecting  the  existing  repre- 
sentatives of  the  order. 


223d  Meeting.  November  4, 1882. 

The  President  in  the  Chair. 
Forty-five  members  present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 
A  communication  was  made  by  Mr.  G.  K.  Gilbert: 

ON   A  GRAPHIC  TABLE  FOR  COMPUTATION. 

[Abstract.] 

On  Nov.  17th,  1881,  a  new  method  of  barometric  hypsometry 
was  presented  to  the  Society,  and  this  has  since  been  published  in 
the  Second  Annual  Report  of  the  Geological  Survey.  It  involves 
a  new  formula.  In  the  application  of  that  formula  an  approximate 
value  of  the  required  altitude  is  first  obtained,  to  which  a  correc- 
tion is  then  added.  For  the  determination  of  this  correction  a 
table  was  prepared,  to  be  entered  with  two  arguments.  Although 
this  table  was  spread  out  on  six  octavo  pages,  and  although  the  de- 
duced correction  is  small,  it  was  nevertheless  found  impracticable 
to  avoid  a  double  interpolation.  To  escape  this  inconvenience  the 
graphic  table  was  afterwards  devised. 

The  graphic  table  consists  of  three  super-imposed  sets  of  lines. 
In  each  of  two  sets  the  lines  are  straight,  parallel,  and  equidistant, 
and  tho2e  of  one  set  intersect  those  of  the  other  at  right  angles. 
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These  represent  values  of  the  two  arguments.  The  lines  of  the  third 
set  are  curved,  and  each  one  represents  a  value  of  the  correction. 
In  use,  the  straight  lines  representing  the  values  of  the  two  argu- 
ments are  traced  to  their  intersection,  and  from  the  relation  of  this 
point  of  intersection  to  the  curved  lines  the  correction  is  deduced. 

This  method  is  theoretically  applicable  to  the  tabulation  of  any 
quantity  which  is  the  function  of  two  variables,  but  is  practically 
useful  only  when  the  quantity  to  be  determined  is  either  expressible 
by  a  small  number  of  digits,  or  else  is  subject  to  only  a  small  range 
of  variation. 

A  second  graphic  table  was  exhibited,  having  for  its  object  the 
computation  of  altitude  from  horizontal  distances  and  vertical 
angles  as  data.  On  this,  successive  values  of  computed  altitude  are 
indicated  by  parallel,  equidistant,  straight  lines.  Vertical  angles 
are  indicated  by  the  directions  of  lines  radiating  from  a  point,  but 
the  intervals  of  these  lines  are  not  equal.  Distances  are  measur- 
able along  these  radial  lines,  but  are  not  indicated  in  the  drawing. 
The  scale  of  distances  is  identical  with  that  of  the  map,  including 
the  points  whose  altitudes  are  to  be  computed.  The  lines  are  drawn 
on  tracing-linen. 

For  the  use  of  this  table  it  is  postulated  that  the  points  whose 
altitudes  are  to  be  computed  are  correctly  placed  upon  a  map,  and 
that  the  same  map  indicates  a  point  from  which  the  elevation  or 
depression  angles  of  the  various  points  were  measured.  The  trans- 
parent linen  bearing  the  table  is  placed  over  the  map  and  con- 
nected with  it  by  a  pin  passing  through  the  common  origin  of  the 
radial  lines,  and  also  through  the  indicated  position  of  the  station 
from  which  the  angles  were  measured.  About  this  point  as  a  centre 
the  table  is  then  moved  until  the  radial  line,  indicating  the  vertical 
angle  of  one  of  the  points,  is  brought  immediately  over  the  repre- 
sentation of  that  point  upon  the  map.  The  position  of  that  point 
among  the  parallel  lines  then  indicates  the  desired  altitude. 

The  use  of  this  device  is  limited  to  a  special  case,  but  that  case 
is  one  of  frequent  recurrence  in  the  preparation  of  contour  maps, 
and  it  is  hoped  that  the  device  will  lead  to  an  economy  of  time. 

The  principle  involved  in  the  application  of  a  transparent  graphic 
table  permits  of  the  extension  of  the  graphic  table  to  cases  involv- 
ing three  arguments.  Two  sets  of  lines  could  be  drawn  on  a  lower 
sheet,  and  two  other  sets  on  an  upper  transparent  sheet,  and  these 
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fletB  could  be  so  ooo^tmcted  that  CMie  of  tliem  would  represeai  a 
fimctkm  of  three  variables  r^resented  bj  the  other  three. 

The  pap^"  was  dkcnased  bj  Mr.  Harctebb  and  Mr.  H.  A.  Haze:!?, 
Mr.  Haekstebb  pointed  oat  that  the  ooitstmctkm  of  a  two-argomeot 
oompatatioo  table  bj  means  of  carved  lines  was  not  noveL 


224th  Meeiisg.  Xotembeb  18, 1882. 

The  President  in  the  Chair. 

Fortj  members  present. 

The  minotes  of  the  last  meting  were  read  and  adopted* 

Mr.  R  B.  Elliott  spoke 

ON  SUKVIVOBSHIPS,  WITH  TABLES  AJSTD  FOB3CULAS  OF  C0N9TBUCTIOX. 

(No  abstract  has  been  famished.) 
Mr.  H.  A.  Hazen  sabmitted  a  paper 

OS  THE  OOMIXG  WINTER  OF   1882-'83. 

The  following  is  an  abstract : 

It  has  been  a  great  desideratum,  and  one  which  has  called  oat 
the  efforts  of  many  men,  to  determine  in  advance  the  probable  char- 
acter of  a  season.  A  promiaeat  meteorologist  has  inferred  that  the 
coming  winter  is  to  be  a  very  severe  one,  because,  as  he  says, "  every 
one  knows  that  a  cold  and  wet  summer  is  invariably  followed  by  a 
cold  and  stormy  winter."  In  order  to  obtain  probable  sequences 
in  the  weather,  if  we  could  in  any  way  determine  the  mean  temper- 
ature or  pressure  over  an  extensive  region,  it  would  seem  as  though 
results  would  be  far  more  satisfactory  than  those  from  a  single  sta- 
tion. The  following  plan  has  been  adopted  for  ascertaining  such 
mean  results: 

We  may  draw  isobars  or  any  isometeorologic  lines  upon  a  map 
of  a  country ;  then  we  may  rule  a  large  number  of  squares  upon 
glass  or  some  transparent  substance ;  and  after  that,  by  placing 
these  squares  upon  the  map,  we  may  at  a  glance  interpolate  the 
exact  pressure  or  temperature  in  each  square,  and  a  mean  of  all  the 
squares  would  give  a  mean  for  the  whole  country. 
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Such  results  have  been  determined  for  the  United  States  east  of 
the  97th  meridian  for  each  month  since  July,  1873.  (These  were 
exhibited  graphically  before  the  Society.)  We  find  a  singular  re- 
sult on  comparing  these  figures  with  similar  figures  for  the  single 
station  of  Providence,  R.  I.,  (observations  at  this  station,  from  1832 
to  1876,  were  kindly  furnished  the  author  by  the  Smithsonian  Insti- 
tution,) namely,  a  striking  uniformity  in  the  values;  and  we  may 
conclude  that,  as  far  as  mean  monthly  temperatures  are  concerned, 
we  may  consider  those  at  any  one  station  fairly  comparable  with 
the  same  over  an  extensive  region. 

In  the  accompanying  table  each  summer,  and  the  following  win- 
ter, at  Providence,  R.  I.,  have  been  considered  as  cold,  cool,  mean, 
warm,  or  hot;  and  an  effort  has  been  made  to  establish  the  character 
of  the  winter  that  follows  a  summer  having  any  one  of  the  above 
characteristics : 


Year.  Summer.  Winter  fol- 

lowing. 

1832 cold warm 

1833 cool warm 

1834 warm cold 

1835 mean cold 

1836 cold cold 

1837 cold mean 

1838 hot cold 

1839 mean ^cool 

1840 warm mean 

1841'. mean hot 

1842 mean mean 

1843 mean mean 

1844 mean warm 

1845 cool cool 

1846 cold hot 

1847 mean hot 

1848 warm cool 

1849 mean hot 

1850 mean hot 

185 1 mean cool 

1852 warm warm 

1853 warm cool 

1854 warm cool 

1855 hot cold 

1856 hot cold 


Year.  Summer.  Winter  fol- 

lowing. 

1857 cold hot 

1858 cold hot 

1859 mean hot 

i860 cool hot 

1861 cool warm 

1862 cold warm 

1863 cold hot 

1864 cold warm 

1865 mean hot 

1866 warm warm 

1867 mean mean 

1868 mean cold 

1869 cool warm 

1870 hot hot 

1871 mean cold 

1872 hot cold 

1873 mean mean 

1874 mean cold 

1875 ^^^^ mean 

1876 warm cold 

1877 warm hot 

1878 warm cool 

1879 mean ' hot 

1880 hot cold 

1881 warm hot 
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Oo  fixamining  dak  laMe  we  find  tibsit  of  t^  e^ai  cold 
diree  vere  MHoved  br  a  i»(it  vinler.  tliii«e  bir  a  vmm  winter,  one 
bjr  a  mean  winter,  and  cme  bj  a  eold  winstier,  mMcia  |;iTa  one  oat  of 
eight  oM  smnmeis  foOowed  b j  a  ecM  winier,  and  six  bj  a  hot  or 
vann  winter.  Taking  all  the  eases,  in  ^irtj-ci^t  per  eenL  of  them 
an  J  aunmer  wae  ^(Mowed  bj  a  winter  of  an  oppoote  character ; 
in  ^ortj-two  per  oent.  the  sammecs  or  winters  were  mean,  and  in 
onJj  ten  per  cent,  of  the  cases  were  the  sommeri  Mlowed  bj  win- 
ters of  the  same  character. 

Making  a  similar  companwm  at  Fort  Sn^ling,  Minnesota,  we 
find,  oat  of  thesixtjHdgfat  sammers  and  wintcrB  on  record  at  that  sta- 
tion, that  fiifhr-two,  or  serentj-^ix  per  cent,  were  Ifbllowed  bj  a  sea- 
«Mi  of  the  oppOHte  character;  ten,  or  fifteen  per  cent,  bj  a  season 
of  the  same  character ;  and  six,  or  nine  per  eent^  were  doobsfal. 

We  maj  also  in£er  the  character  of  the  coming  season  fi>r  the 
United  States  bj  noting  the  moTement  of  the  permanent  winter  area 
of  high  pressure  in  respect  to  the  Bockr  moantain&  It  woold  seem 
as  thoagfa  these  tended  to  ward  off  the  cold  if  the  high  area  settles 
down  to  the  west  of  the  range. 

The  winter  of  1^77-18  was  warm,  for  daring  every  month  of 
that  season  the  higli  prea^ire  was  west  of  the  Rockies,  and  the  cold 
waves  were  elCectaailv  barred  from  the  Eastern  States.  In  Decern- 
ber  of  1^77  ibe  high  pressure  was  spread  over  a  vast  extent  of  ter- 
ritory west  of  the  range,  and  the  temperature  in  the  east  rose  to  7.2 
d^^Tf^es  above  the  average. 

The  winter  months  of  1880-'81  were  cold.  During  that  time  the 
high  pressure  was  well  to  the  east  of  the  Rockies^  and  the  tempera- 
ture ID  the  east  fell  below  the  average  from  two  to  six  degrees.  The 
winter  of  1881 -'82  was  warm,  as  the  following  tabulated  form 
shows,  the  plus  sign  indicatiDg  so  many  degrees  above  the  average. 

MoDtiL  Temperamre^  P.>eition  of  high  pressure. 

l88i,  SqXembcr — 4°.6 Xormal. 

Oaober tS^-^ NonnaL 

November —2^.2 Strong  west  of  range. 

December — 7~.7 Strong  west  of  range. 

1882,  January — 2-.7 Strong  west  of  range. 

February ~5~.6 Strong  west  of  range. 

It  is  now  too  early  to  determine  exactly  what  the  weather  of 
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the  winter  of  1882-83  will  be,  but  the  indications  are  that  it  will 
be  a  medium  rather  than  a  severe  one,  as  some  have  predicted. 
The  past  summer  having  been  cold  and  stormy,  a  warm  winter 
ought  to  follow ;  and  the  high  pressure  during  last  September  was 
slightly  west  of  the  Rockies,  while  during  October  it  was  so  far  to 
the  West  and  North  as  to  rest  over  the  Cascade  range  in  Oregon. 
If  it  continues  west  of  the  Rocky-Mountain  range  a  severe  winter 
is  not  probable. 

Mr.  Henby  Farquhar  commenced  a  communication  on 

EXPERIMENTS  IN   BINARY  ARITHMETIC. 

The  meeting  was  adjourned  at  the  usual  hour,  (10  o'clock,)  with 
the  understanding  that  the  unfinished  communication  should  be 
taken  up  at  a  subsequent  meeting. 


225th  Meeting.  December  2, 1882. 

The  President  in  the  Chair. 

Fifty  members  present. 

The  minutes  of  the  last  meeting  were  read  and  adopted. 

In  accordance  with  the  by-laws  of  the  Society,  the  President,  Mr. 
William  B.  Taylor,  delivered  the  annual  address. 


125  RmiiLEDiap  Qw  iraitt 

A^r^rSTAL.  AB0RES& 

cm  PHYSIC?  A3nD*  OCCUTLT  QCJUUmES, 


***  Via  a&diitsk  (^offiffiim.'* 


1^  Th^  Ihjmemdt  mikd  Kmemi^^ 

ena  of  naCOiTe  avofeaiiMi  miofe  csmtijer  t&e  recognized  esapire  of  cercsm 
i^ttfssaaj  laws  aod  priDespfies^  tlie  indoetioa  seems  DJiftcmi  tlat  ootL 
ttandis^  mijafterks — tliie  dfiimmte  eaofidtatioii  td  matter,  tiie  mtisre 
aikd  geoestt  of  tile  aod  of  miod  icielf— most  in  time  jield  to  tibe 
same  perastent  aege  of  seareiuiig  aoaljai,  aod  be  reduced  to  sab- 
jeetioo  aod^'  the  same  go^efiiment,  as  ample  serritois  of  an  all- 
embraciog  meebaniod  philosc^j. 

In  recent  jears,  a  still  fortho'  indoctioo  has  been  Tentnred  opon 
bj  some,  to  wit,  that  even  tbe  fundamental  laws  tbenksdves  of  all 
physical  action  most,  when  properij  formulated,  be  interpreted  bj 
simple  mecbanics ; — all  properties  of  matter  resolved  into  mass  or 
inertia,  and  finite  extension  or  form, — all  potentialitj  of  matter  into 
varying  modes  of  motion.  And  it  has  been  strong! r  maintained  bj 
this  class  of  physicists,  that  until  such  consummation,  tbe  mind 
must  still  be  held  in  thrall  of  mysterious  unimaginable  powers,  tbe 
helpless  devotee  of  **  occult  qualities  "  which  science  in  tbe  past  has 
so  laboriously  and  successfully  endeavored  to  relegate  to  the  sha- 
dowy limitary  of  metaphysics.  This  form  of  speculative  doctrine, 
(premonitions  of  which  may  be  traced  back  several  hundred  years,) 
may  now  be  regarded  as  having  attained  the  importance  and  cohe- 
sion of  a  school,  numbering  in  its  following  a  few  quite  eminent 
disciples,  who  agree  in  denying  tbe  real  existence  of  any  inherent 
**  forces ''  in  matter,  and  in  holding  such  a  designation  to  be  merely 
a  convenient  but  provisional  ideal  abstraction.  While  on  the  other 
band  the  large  majority  of  scientific  thinkers  (perhaps  comprising 
most  of  those  who  have  reached  the  conservatism  of  middle  age) 
still  adhere  to  the  older  conception  of  primeval  "  force  "  as  an  essen- 
tial hypostasis  of  tbe  operations  of  nature.    And  thus  the  battle  so 
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long  waged  (and  so  long  practically  decided)  between  realism  and 
nominalism  in  the  field  of  mind,  bids  fair  to  be  revived  (though 
under  quite  other  auspices)  in  the  field  of  matter.  These  two  modes 
of  thought  may  be  conveniently  designated  the  dynamic  and  the 
kinematic  theories  of  physics.  In  the  terminology  of  the  Philo- 
Sophie  Positive,  the  dynamic  theory  still  lingers  in  the  shaded 
vale  of  "  metaphysics,"  while  the  kinematic  theory  has  reached  the 
sunny  hill  of  "  positivism.'"^  An  attempt  to  examine  and  compare 
these  divergent  lines  of  interpretation  may  be  a  not  unprofitable  ex- 
ercise. 

The  Cohesion  of  Matter, — Among  the  earliest  of  our  experiences  is 
the  perception  that  the  bodies'around  us  possess  in  varying  degrees  a 
quality  of  **  hardness ;"  and  the  child  who  gathers  a  rounded  pebble 
on  the  beach,  (if  perchance  inspired  by  its  inquisitive  instinct  to 
see  what  the  interior  looks  like,)  discovers  that  to  break  the  pebble 
requires  the  heavy  and  repeated  strokes  of  a  stone  much  larger  than 
itself  Whence  this  remarkable  tenacity  of  coherence?  Whence 
the  striking  physical  difference  between  the  pebble  and  an  equiva- 
lent mass  of  very  fine  sand  ? 

From  a  large  variety  of  facts  observed  in  the  actions  of  solution, 
effusion,  of  evaporation,  of  the  very  existence  of  a  kinetic  tempera- 
ture in  bodies,  in  the  phenomena  of  crystallization,  of  isomorphism, 
of  definite  and  unvarying  numerical  mass-ratios  in  chemical  com- 
binations, of  polymerism  or  serial  groupings  in  multiple  proportion, 
of  isomerism,  of  allotropy,  and  of  other  more  recondite  habitudes 
of  matter,  the  general  conviction  has  been  reached  (by  what  has 
been  called  "  a  consilience  of  inductions  ")  that  all  substance  is  a 
collection  of  constituent  molecules  of  probably  uniform  magnitudes 
held  together  by  some  powerful  agency.  A  few  it  is  true  have 
asserted  their  superiority  to  such  popular  weakness  as  the  admission 
of  the  atomic  theory ;  but  as  their  vague  suggestion  of  some  con- 
tinuous or  colloidal  form  of  substance  has  not  even  pretended  to 
interpret  any  of  the  classes  of  phenomena  just  alluded  to,  such  dis- 

*Ai7GU8TE  CoMTE,  in  his  Positive  Philosophy y  maintains  that  "Forces 
arfi  only  motions  produced  or  tending  to  be  produced.  -  -  -  We  hear 
too  much  still  of  the  old  metaphysical  language  about  forces  and  the  like  ; 
and  it  would  be  wise  to  suit  our  terms  to  our  positive  philosophy."  (Har- 
riet Martineau's  Translation.  London,  1853:  book  I,  chap.  4.)  Even  in- 
ertia is  treated  as  a  metaphysical  fiction. 
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wot  mnr  be  smnmaiilT  dismisBed  as  the  mere  exhibitioo  of  an 
QDprofitable  meDtal  captioiKoe».^ 

The  kinemadst  repadiadng  any  attiactiTe  force  in  natare  woald 
explain  the  strong  cohesion  of  matter  br  the  hTpothe£cal  external 
pressure  of  a  hypothetical  sorroanding  fluid.  The  Plnmian  pro- 
fessor of  astronomy  and  physics  in  the  UniTersity  of  Cambridge — 
James  Challis — (a  successor  of  Roger  Cotes  and  of  George  B.  Airy) 
has  declared  ^the  fundamental  and  only  admissible  idea  of  force 
is  that  of  pressure,  exerted  other  actiTely  by  the  aether  against  the 
surfiuxs  of  the  atoms,  or  as  re-action  of  the  atoms  on  the  aether  by 
resistance  to  that  pressure."  t  And  the  professor  of  physics  in  the 
University  of  Edinburgh — Peter  G.  Tait — having  also  rel^ated 
the  source  of  all  material  energy  to  the  action  of  the  highly  attenu- 
ated matter  diffused  through  space,  thinks  it  probable  that  ^  force  " 
has  no  existence,  excepting  as  a  convenient  expression  of  a  mere 
rate  of  transference  of  kinetic  energy^ 

*  "  The  existence  of  atoms  is  itself  an  hypothesis,  and  not  a  probable  one. 
-  -  -  All  dogmatic  assertion  upon  such  points  is  to  be  r^^arded  with  dis- 
trust/' {A  Manual  of  Jnorganie  Chemistry,  By  Chablbs  W.  Eliot  and 
Fbaxk  H.  Stobeb.  2dedition,revised,  New  Tork,  1868:  chap,  ix v,  p.  605. ) 
And  yet  these  negative  dogmatists  have  not  shown  themselves  capable  even 
of  thinking  of  so  elementary  a  fact  in  their  science  as  "  polymerism  "  apart 
from  the  terms  of  the  atomic  conception.  As  Prof.  J.  Clebk  Maxwell 
has  well  observed,  "The  theory  that  bodies  apparently  homogeneous  and 
continuous  are  so  in  reality,  is  in  its  extreme  form  a  theory  incapable  of 
dev'-lopment.  To  explain  the  properties  of  any  substance  by  this  theory  is 
impossible."  [Encyclopcedia  Britannica.  9th  ed.,  1876:  art.  **  Atom,"  vol. 
Ill,  p.  38.)  The  objection  to  atomism  sometimes  urged — that  since  magni- 
tude is  admitted  abstractly  or  mathematically  to  be  infinitely  divisible, 
therefore  any  finite  particle  of  matter  must  also  be  physically  so  conceived, 
— betrays  so  strange  a  confusion  of  ideas  as  to  merit  no  serious  answer. 
Yet  so  illustrious  a  mathematician  and  philosopher  as  Leonabd  Euleb  was 
guilty  of  this  gross  paralogism.  {Letters  to  a  Oerman  Princess,  May  8, 
1761:  vol.  II,  let.  9.) 

\  Principles  of  Mathematics  and  Physics,  By  James  Challis.  8vo. 
Cambridge,  1869 :  hyp.  v,  p.  858. 

I  In  an  evening  lecture  on  "  Force  "  delivered  September  8,  1876,  at 
Glasgow,  (during  the  session  of  the  British  Association,)  Prof.  Tait  an- 
nounced that  '^  there  is  probably  no  such  thing  as  force  at  all  1  That  it  is 
in  fact  merely  a  convenient  expression  for  a  certain  rate.^^  And  referring 
to  the  corpuscular  hypothesis  of  force,  he  thought  "  The  most  singular 
thing  about  it  is  that  if  it  be  true,  it  will  probably  lead  us  to  regard  all 
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It  is  very  certain,  however,  that  the  hypothetical  fluid  of  cohe- 
sion-pressure must  be  something  entirely  diflerent  in  constitution 
from  the  luminiferous  sether,  since  any  mode  of  action  which  could 
be  imagined  for  compressing  together  the  elements  of  matter,  would 
necessarily  be  incompatible  with  the  transmission  of  solar  radiation 
having  the  quality  and  properties  of  the  vibrations  actually  ob- 
served. The  fantastic  scheme  of  Le  Sage  (in  which  cohesion  is 
effected  by  the  quaquaversal  impacts  of  infinitesimal  corpuscles 
flying  swiftly  in  all  directions,  and  whose  various  sizes  determine 
the  differing  collocations  of  chemical  unions,) — notwithstanding  the 
approval  of  Prof.  Tait,* — scarcely  requires  a  "  serious  considera- 
tion."t  Nor  has  any  form  of  impact,  of  pressure,  or  of  undula- 
tion, yet  been  proffered  by  the  ingenuity  of  the  kinematist — either 
at  all  adequate  to  the  maintenance  of  the  known  conditions  of 
matter,  or  indeed  in  itself  at  all  conformable  with  any  known 
modes  of  action. 

The  dynamist  having  searched  in  vain  for  any  plausible  co- 
ordination of  the  indisputable  facts  of  cohesion  with  an  intelligible 
mechanical  agency,  simply  acquiesces  in  the  result,  and  without  in- 
voking the  unknown  or  the  irrelevant,  accepts  this  established 
property  as  ultimate  and  inexplicable. 


kinds  of  energy  as   ultimately  kinetic."     (Nature.     Sept.  21,  1876:  vol. 
XIV,  pp.  459,  463.) 

The  climax  of  kinematism  however  has  been  reached  by  the  inventor 
and  apostle  of  the  "fourth  state  of  matter," — William  Crookes,  who  is 
disposed  to  dismiss  matter  itself  to  the  same  limho — of  changing  position  : 
"From  this  point  of  view  then  matter  is  but  a  tnode  of  motion;  at  the 
absolute  zero  of  temperature  the  inter-molecular  movement  would  stop,  and 
although  something  [?]  retaining  the  properties  of  inertia  and  weight  would 
remain,  matter — as  we  know  it — ^would  cease  to  exist."  {Nature.  June 
17,  1880:  vol.  xxii,  p.  163.)  This  seems  to  touch  the  sublime  "secret" 
of  George  William  Frederick  Hegel,  in  which  "nought  is  everything, 
and  everything  is  nought." — Seyn  und  Nichta  iat  dasselbe, 

*  Lectures  on  some  recent  advances  in  Physical  Science.     By  P.  G.  Tait. 

12mo.     London,  1876 :  lect.  xii,  p.  299. 

• 

t  "  The  hypothesis  of  Le  Sage  -  -  -  is  too  grotesque  to  need  serious 
consideration  ;  and  besides  will  render  no  account  of  the  phenomenon  of 
elasticity."  Sir  John  F.  W.  Herschel,  "On  the  Origin  of  Force." 
(Fortnightly  Review.  July  1, 1866 :  vol.  i,  p.  438.  Also,  Familiar  Lectures 
on  Scientific  Subjects.     12mo.     London,  1866:  art.  xii.  pp.  466,  467.) 

9 
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The  ElasticUy  of  Mailer. — To  select  another  illustration,  the  child 
throwing  bis  rounded  marble  downward  on  a  atone  pavement  finds 
te  his  surprJBe  that  it  rebounds  like  his  play-ball,  and  that  he  may, 
without  stooping,  catcb  it  in  his  hand.  What  explanation  is  to  be 
given  of  this  direct  and  sudden  reversal  of  movement?  To  this 
familiar  quality  of  matter,  we  give  the  name  of  "  elasticity."  But 
by  what  more  simple  formula  of  mechanics  shall  we  represent 
to  ourselves  this  property  ehMidti/  f  Kinematisls  abjuring  alike 
objective  "  qualities  "  and  subjective  "  abstractions  "  have  been 
severely  taxed  in  their  attempts  either  to  ignore  the  attribute  or  to 
reduce  the  phenomenon  to  some  phase  of  molecular  vibration. 

Some  few — consistent  in  their  rejection  of  all  quality  from  mate- 
rial substance — have  boldly  denied  the  existence  of  elasticity;  or 
rather  have  ventured  to  affirm  that  perfectly  hard  or  inelastic  atoms 
or  masses  would  on  collision  alike  rebound,  precisely  as  though 
they  were  elastic*  This  startling  conclusion — apparently  necessi- 
tated by  their  fundamental  assumption  "  the  conservation  of 
motion  " — requires  for  the  intelligent  student  of  rational  mechanics, 
no  discussion. 

Other  kinematists  have  resolutely  endeavored  to  explain  the 
resilience  of  colliding  bodies  as  the  special  resultant  of  composite 
motions.  One  of  the  most  earnest  of  these  has  been  the  Italian 
astronomer  and  physicist  Aogelo  Secchi,  who  in  an  elaborate  essay 
on  the  ultimate  identity  of  all  the  physical  forces  as  simple  modes 
of  motion,  remarks:  "It  is  evident  that  this  'elastic  force'  can  be 
admitted  only  as  a  secondary  force  derived  from  another  antecedent 
in  an  t^gregate  of  atoms,  that  is  in  a  compound  molecule ;  and  that 
it  cannot  be  admitted  as  pertaining  to  the  elementary  atoms,  bt- 
deed,  elasticity  in  its  ordinary  acceptation  requires  a  void  spaoe 

within  the  molecule  to  allow  the  form.ti  l>"  >'|,  n.^.  .1  Lv --inn 

and  afterward  restored;  while  on  the  coiUraTy  it  is  ih^'  i  ■  -^diiry 
condition  of  real  atoms — by  coDceptJou-  -to  be  impenelniii;.-  [jn- 


*  This  the«i*  wm  maintained  by  Joaic  F 

maticol  Phynei.  Svo.  2  vol*.  L 
itated  by  Niwtok  how«vsr,  "  Bm 
to  soft  a«  to  b«  void  of  alutiei^ 
ImpeDetrabilitj  makw  tti 
j»  vacuo,  they  irill  by  tha  UW«  at 
■It  their  motioa  and  r«auin  In 
motion  from  tbair  •priog."    ( 
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compressible]  and  not  an  aggregation  of  other  solid  particles. 
Hence  they  cannot  be  supposed  to  hav€  any  internal  voids  in  which 
their  parts  could  be  contracted  or  dilated.  -  -  -  We  believe  we 
are  able  to  show  that  it  is  by  no  means  a  necessary  position  to 
accept  this  elastic  property  as  a  primitive  force,  but  that  the  ap- 
parent repulsion  of  these  atoms  and  their  rebound  originates  solely 
from  their  proper  motion,  and  for  this  it  is  sufficient  simply  to  sup- 
pose them  to  be  in  rotation,"*  He  then  proceeds  to  develop  his 
theory  of  mechanical  elasticity  from  the  co-operation  of  the  projec- 
tile motion  of  bodies  with  the  internal  rotations  of  their  constituent 
molecules ;  citing  in  support  of  his  assumption,  the  mathematical 
researches  of  Poinsot.f  In  this  important  foundation  of  his  system 
however,  the  zealous  physicist  has  built  upon  an  entirely  mis- 
taken apprehension  of  true  mechanical  principles,  and  hence  of 
course  upon  a  strange  misapprehension  of  the  actual  discussion  by 
Poinsot.  This  eminent  mathematician  who  has  investigated  so 
thoroughly  the  theory  of  rotatory  movements  has  shown  that  in  the 
collision  of  inelastic  bodies,  endowed  with  rotation,  the  velocity  of 
deflection  may  in  special  cases  exceed  the  velocity  of  incidence,  in 
other  special  cases  may  be  just  equal  to  it,  and  lastly  in  general  will 
fall  short  of  it,  being  in  many  cases  entirely  destroyed.  Thus  a 
rotating  inelastic  body  has  two  points  between  the  center  of  inertia 
and  that  of  percussion,  which  on  impact  with  a  fixed  resistance 
in  the  line  of  their  direction  will  produce  a  resilience  of  higher  ve- 
locity than  that  of  collision, — of  course  by  the  conversion  and  ab- 
sorption of  so  much  of  the  rotary  motion.  There  are  other  two 
points  from  the  direction  of  whose  impact  will  result  a  velocity  just 
equal  to  that  of  the  original  motion*  of  the  body ; — in  the  one  case 
absorbing  one-third  of  the  rotary  motion,  in  the  other  case  absorb- 
ing two-thirds  of  it.  If  the  impact  be  in  the  line  of  the  center  of 
inertia,  the  whole  of  the  translatory  motion  is  arrested  without 
aflectiug  the  rotary  motion.  [In  the  case  of  two  equal  inelastic 
spheres  rotating  with  equal  and  opposite  velocities  on  parallel  trans- 
verse axes  and  meeting  at  a  point  on  their  equators,  the  bodies 

*  L*  Uniid  delle  Forze  Fisiche ;  Saggio  de  filosofia  naturale.  Del  P.  Anqelo 
Seccbi.     12mo.     Home,  1864:  chap.  I,  sect.  6,  pp.  86,  87. 

f  Father  Secchi's  reference  in  a  foot-note  is  to  ^^  Questions  dynamiques 
sur  la  percussion  des  corps:  pag.  21  e  29,  dell'  edizione  a  parte,  ed  anche 
il  Giornale  di  Liouville,    -    -    -    a  pag.  86." 
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would  lose  entirely  their  travelling  motion,  still  retaining  their  rota- 
tions. So  also  if  their  axes  were  equally  inclined  so  as  to  bring 
the  points  of  impact  on  corresponding  circles  of  latitude ;  the  limit- 
ing case  of  which  would  be  an  impact  on  their  poles  of  motion 
in  the  line  of  their  common  axes  of  rotation.]  Lastly  if  a  rotating 
inelastic  body  should  meet  a  fixed  resistance  in  the  line  of  the 
center  of  percussion,  not  only  the  translatory — ^but  the  rotary  ve- 
locity as  well — would  be  entirely  destroyed.*  If  we  conceive  a 
molecule  as  consisting  of  a  congeries  of  atoms  having  an  orbital 
revolution  (analogous  to  a  solar  system),  a  very  similar  analysis 
will  apply  to  the  cases  of  collision. 

It  is  very  clear  then  that  the  device  of  storing  up  additional 
kinetic  energy  in  the  form  of  internal  rotation  (or  revolution;  fails 
utterly  to  reproduce  the  phenomena  of  motion  exhibited  by  elas- 
ticity. The  resulting  effects  cannot  be  admitted  as  at  all  analogous ; 
since  the  internal  kinetic  energy  assumed  is  either  wholly  or 
largely  absorbed  and  exhausted  by  a  single  collision,  and  a  second 
impact  can  never  reproduce  the  effects  of  a  first  one ;  while  elastic 
force  remains  perpetual  and  unimpaired  by  constant  action. 

Elasticity  accordingly,  equally  with  cohesion,  is  a  fact  of  nature, 
a  property  of  matter,  which  can  neither  be  interpreted  by  any  form 
of  motion,  nor  resolved  into  any  mechanical  concept.f  Those 
therefore  who  would  formulate  the  elements  of  things  devoid  of 

*  Louis  Poinsot.  The  latter  portion  of  a  series  of  mathematical  discus- 
sions under  the  general  title — Questions  dynamiques  sur  la  Percussion  des 
Corps;  published  in  Liouville's  Journal  de  Mai hematiques  for  1857:  vol. 
II,  pp.  281-308. 

■(•"Elasticity  without  an  action  e  disianti—^vQn  between  the  adjoining 
particles — is  inconceivable.  What  is  meant  by  elasticity  ?  Surely  such 
a  constitution  of  the  assemblage  of  particles  as  makes  them  recede  from 
each  other."  Prof.  John  Robison.  {A  System  of  Mechanical  Philoso^ 
phy.     8vo.     4  vols.     Edinburgh,  1882:  vol.  iii,  p.  139.) 

"  An  alteration  of  the  form  of  a  solid  body  is  called  a  strain.  In  solid 
bodies  strain  is  accompanied  with  an  internal  force  or  stress ;  those  bodies 
in  which  the  stress  depends  simply  on  the  strain  are  called  'elastic,'  and 
the  property  of  exerting  stress  when  strained  is  called  elasticity.  -  -  - 
The  general  fact  that  strains  or  changes  of  configuration  are  accompanied 
by  stresses  or  internal  forces,  and  that  thereby  energy  is  stored  up  in  the 
system  so  strained,  remains  an  ultimate  fact  which  has  not  yet  been  ex- 
plained as  the  result  of  any  more  fundamental  principle."  Prof.  J.  Clerk 
Maxwell.     (Matter  and  Motion.     1876:  chap,  v,  arts.  83,  84;  pp.  70,  71. 
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quality,  have  on  their  own  declaration  no  right  to  the  use  of  either 
term  in  considering  any  physical  problem. 

Were  the  examination  to  stop  here,  it  might  appear  that  the  only 
difference  between  the  dyuamist  and  the  kinematist  is  that  the 
former — failing  to  find  any  satisfactory  explanation  of  certain  habi- 
tudes of  matter,  despairs  of  deeper  insight  and  accordingly  seeking 
no  further,  accepts  the  conclusion  that  these  are  insoluble ;  while 
the  kinematist  more  hopeful,  has  an  abiding  faith  that  the  same 
processes  which  have  so  successfully  (or  at  least  so  largely)  deciph- 
ered the  riddles  of  light,  of  heat,  of  gaseous  constitution,  may  be 
expected  in  time  to  resolve  these  other  enigmas  though  they  be  not 
yet  expounded.  It  is  necessary  therefore  to  go  back  still  further 
and  examine  the  character  of  this  induction,  by  a  cursory  review 
of  the  postulates  of  the  mechanical  theoiy  of  light,  of  heat,  and  of 
the  kinetics  of  discrete  molecules. 


2.   Tlie  Theory  of  Molecular  Kinetics. 

In  the  last  century  both  light  and  heat  were  generally  regarded 
as  material  emanations ;  the  former,  of  radiant  corpuscles,  the 
latter,  of  a  peculiarly  rare  and  penetrating  fluid.  Earlier  kinetic 
hypotheses  of  these  so-called  "  imponderables  " — however  ingeni- 
ous— were  not  supported  by  a  sufficient  induction  from  observed 
facts  to  justly  entitle  them  to  unqualified  acceptance.  And  the 
doubts  and  difficulties  suggested  by  the  speculations  of  Newton 
were  a  striking  illustration  of  his  recognized  sagacity  ;  notwith- 
standing the  occasional  censures  of  modern  popular  lecturers, 
trumpeting  their  own  superior  wisdom. 

The  Vibratory  Theory  of  Heat. — The  fluid  or  "  caloric  "  theory 
of  heat  (though  often  questioned  or  opposed)  was  first  decisively 
overthrown  at  the  close  of  the  century  by  Benjamin  Thompson,  an 
expatriated  American,  better  known  as  Count  Rumford,  whose  ex- 
periments unescapably  demonstrated  the  resolution  of  heat  into  an 
intestine  motion,  by  the  fact  of  its  interminable  generation  in  fric- 
tion through  the  agency  of  continued  motion.*     It  was  not  how- 

*Phil.  Trans.  Roy.  Soc.  1798:  vol.  Lxxxiii,  pp.  80-102.  This  admi- 
rable memoir  read  before  the  Royal  Society  of  London,  January  26,  1798, 
(in  which  Rumford — from  the  fact  "that  the  source  of  heat  generated 
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erer  antii  aboat  tbe  middle  of  the  present  oentnrj  that  the  ood- 
oq)tk>n  attained  a  scientific  definiteneas  and  correncj  thitx^h  the 
aocorate  determination  of  the  kinetic  or  djnamic  Taloe  of  heat. 


The  UndMlofiorjf  Theory  af  lAgkL — ^Nearly  amoltaneoasl  j  with 
the  work  of  Romford  in  the  field  of  heat,  the  inTesligati<Hi8  of 
Dr.  Thomas  Yoong,  at  the  beg:i]ining  of  this  oentarr,  relative 
especially  to  the  interfioence  of  two  1  ominous  rajs  in  particolar 
cases,  in  like  manner  OTerthrew  the  theory  of  corposcolar  emiasioa 
in  the  fidd  of  light,  by  demonstrating  a  destroction  or  obliteia- 
tion— qoite  intelligible  as  a  conflict  of  wave  motion,  bat  entirdy 
inadmissable  and  onthinkable  as  a  motoal  extermination  of  con- 
flicting sobetance.^  Throogh  the  refined  labors  of  Yoong, — ad- 
mirably assisted  and  re-enforoed  by  the  able  effi>rt5  of  his  skillfbl 
and  worthy  rival  Fresnel, — the  varied  and  complex  phenom^ia  of 
dioptrics  were  more  and  more  folly  brooght  onder  the  dominion  of 
a  rational  kinetics.  And  thos  it  resolted  that  the  new  doctrine  of 
insensible  motion  obtained  from  the  scientific  world  a  moch  more 
rapid  and  general  acceptance  in  its  application  to  light  than  in  its 
application  to  heat.     So  that  it  was  not  onosoal  some  forty  or  fifty 

by  friction  id  the»e  experiments  appeared  evidently  to  be  inexhaustible," 
argued  that  tbU  prc»duct  '*  cannot  pos^ibij  be  a  material  substance :  ' ')  may 
be  said  \o  furnisb  the  first  roagb  approximation  to  the  mechanical  equi Ta- 
lent of  beat.  The  author  estimated  the  beat  produced  br  a  one-horse  power 
a?  equiTa3ent  to  that  obtained  from  the  burning  of  nine  wax  candles,  each 
three-^juarter?  of  an  inch  in  diameter ;  or  to  the  combustion  of  a  little  more 
than  one-third  of  a  p>ound  of  wax  in  two  and  a  half  hours.  This  essay  also 
presents  the  first  suggestion  of  the  mechanical  correlation  of  animal  power 
with  beat  motion. 

Dr.  YorxG  held  that  RumfoTd's  experiments  "  appear  to  afiford  an  un- 
answerable confutation  of  the  whole  of  this  doctrine  : — [that  of  a  *  caloric ' 
fluid.]  -  -  -  If  heat  is  not  a  substance,  it  must  be  a  quality  ;  and  this 
quality  can  only  be  motion.'"  {Ltciurts  cm  Xaivral  Philosophy,  1807: 
lect.  52 :  vol.  I,  pp.  653,  GM.) 

"  The  hypothesis  of  caloric ''  says  Prof.  J.  Cleuk  Maxwell  "  or  the 
theory  that  heat  is  a  kind  of  matter  is  rendered  untenable — first  by  the 
proof  given  by  Ramford  that  heat  can  be  prmervied  at  the  expense  of 
mechanical  work  :  and  secondlT  bv  the  measur^nents  of  Hirn,  which  show 
that  when  heat  doe*  work  in  an  engine,  a  portion  of  the  heat  disappear*,^^ 
{Theory  of  Hemt,     1872:  chap.  Tin,  p.  147.) 

**'PhiJ.  Trmns,  Roy.  Soc,  A  memoir  read  July  1,  1802:  vol.  xcii.  p. 
887  ;  and  one  TttA  November  ^,  1803:  vol.  xcir.  pp.  1-1^ 
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years  ago,  to  find  our  college  professors  zealously  inculcating  the 
undulatory  theory  of  light,  while  still  maintaining  the  hypothesis 
of  a  "  caloric  "  for  heat. 

William  Herschei  had  found,  at  thcl^beginning  of  the  century, 
that  the  solar  spectrum,  as  produced  by  an  ordinary  glass  prism, 
manifested  a  heating  pK>wer  slight  at  the  violet  end,  but  gradually 
increasing  to  the  red  end,  and  extending  a  considerable  distance 
beyond  the  less  refrangible  limit  of  visible  rays,  near  which  limit 
the  maximum  effect  was  reached.'*' 

Johann  Wilhelm  Ritter,  of  Jena,  a  year  later  found  that  the 
chemical  action  of  the  solar  spectrum,  as  exhibited  in  the  darkening 
of  silver  chloride,  increased  toward  the  violet  extremity,  attaining 
a  maximum  beyond  the  most  refrangible  limit  of  luminous  disper- 
sion.f  Hence,  it  came  to  be  generally  believed  that  the  solar  rays 
comprise  three  essentially  distinct  and  independent  kinds  of  energy, 
representing  three  different  forms  of  wave-motion.  This  appeared 
the  more  probable  from  the  entirely  dissimilar  orders  of  effect 
observed  (as  interpreted  by  the  impressions  of  our  senses),  in  calor- 
ific energy,  in  optical  luminosity,  and  in  chemical  agency. 

It  was  shown  however  by  Alexandre  Edmond  Becquerel  that 
the  so-called  chemical  rays  were  not  distinguishable  by  their  re- 
frangibility,  and  that  photographic  effects  could  be  obtained  with 
suitable  re-agents  from  any  region  of  the  spectrum.J  And  finally, 
by  the  researches  of  Dr.  John  W.  Draper,  it  was  fully  established 
that  Herschel's  results  depended  on  the  great  distortion  (as  well  as 
unequal  absorption)  inseparable  from  every  prismatic  or  refractive 
spectrum,  and  that  Hitter's  results  depended  on  a  very  limited  and 
insufficient  induction.  And  thus  it  has  slowly  come  be  recognized 
that  in  every  normal  spectrum,  freed  from  distortion  or  selective 
absorption,  (and  equally  freed  from  selective  generalization),  the 
three  classes  of  effects,  thermal,  photic,  and  actinic,  are  equably 
or  proportionally  distributed ;  that  as  these  several  activities  are 
equally  amenable  to  polarization,  to  interference,  and  to  spectral 
irradiation  and  absorption,  there  is  in  fact  but  a  single  form  of 

*Phil,  Trans,  Roy.  Soe.     1800:  vol.  XC,  pp.  291,  818,  439,  440. 

t  Gilbert's  Annalen  der  Physik.     1801:   vol.  vii,  p.  627.     Nicholson's 
Journal  of  Natural  Philosophy^  [etc.]     August,  1803 :  vol.  v,  p.  255. 

XAnnalea  de  Chemie  et  de  Physique.     April,  1849:    vol.  xxv,  pp.  447- 
474. 
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9xhenal  irodaJatJOOy  tbe  diffiacncei  of  whose  mmifeglalionff  de> 
pend  ennxrelT  npcrai  the  nature  <if  the  hodr,  ovgmnie  or  inorgaBicv 
OQ  which  it  £dk.^ 

MoUeular  TherwuhdfnamiaL — Vmsan^  from  the  wmve  theory  of 
railiatioo  to  the  related  suhpect  of  the  iDtemal  re-actioiis  of  bodies, 
the  appUcatioa  of  thermo-kiiiedcs  to  the  fiiicss  of  tempeiatiire  has 
taught  OS  that  the  iDoleciiles  of  all  bodies  are  in  a  state  of  rerj 
rapid  though  minute  moTement,  and  that  this  movement,  while 
being  coostantlj  transferred  and  expended,  (and  thus  ever  tending 
to  the  afasolote  zero,;  is  jet  incesantl  j  maintained  in  varying  qoan- 
titj  bj  repeated  re-enforcements  from  natural  and  artificial  soarces 
of  heat,  and  bj  mutual  interchanges.  In  the  case  of  »>lid  bodies, 
whose  constituent  molecules  are  held  together  bj  what  we  must  call 
(in  default  of  any  names  as  jet  invented  bj  the  kinematist/  the 
qualities  of  eohemn  and  adheiion^ — their  mutual  contact  being  re- 
sisted and  prevented  bj  what  we  must  for  the  present  call  a  repel- 
lant  quality,  the  temperature  motion  is  in  the  nature  of  an  oscilla- 
tion or  rather  irr^vlar  reverberation  within  the  narrow  limits  of 
opposite  resistances,  by  which  the  relative  mean  position  of  the 
particles  and  the  stability  of  the  body  are  preserved.  By  the  term 
"  cohesion  "  is  designated  simply  the  observed  fact  of  a  resistance 
to  divellent  or  tensile  stress;  by  tbe  term  "adhesion"  is  designated 
the  observed  fact  of  resistance  to  torsional  or  shearing  stress. 

When  the  energy  of  the  molecular  movements  is  increased  until 
the  modulus  of  *'  adhesion  "  is  equalled,  the  point  of  melting  is 
reached,  and  the  molecules  instead  of  being  restored  to  their  ante- 
cedent positions  are  carried  irregularly  from  the  influence  of  neigh- 
bor to  neighbor,  and  thus  become  fluent  by  being  deflected  among 
each  other  in  all  possible  directions.     In  this  "  liquid  "  condition  of 

*Am.  Jour.  Sci.  Jan.  and  Feb.,  1873:  vol.  v,  pp.  25-38,  and  91-98. 
Dr.  Draper's  results  (so  far  as  the  refrangibility  of  radiant  heat  is  con- 
cerned) have  recently  been  confirmed  by  the  refined  investigations  of  Prof. 
S.  P.  Langley,  by  means  of  his  "actinic  balance."  (Proceed.  Am, 
Acad.  Jan.,  1881:  vol.  xvi,  p.  342;  Am.  Jour.  Sci.  March,  1881:  vol. 
XXI,  p.  187;  Nature.     Oct.  12,  1882:  vol.  xxvi,  p.  588.) 

*'A  ray  of  specified  wave-length  and  specified  plane  of  polarization,  can- 
not be  a  combination  of  several  different  things,  such  as  a  light-ray,  a  heat- 
ray,  and  an  actinic  ray.  It  must  be  one  and  the  same  thing,  which  has 
luminous,  thermal,  and  actinic  effects."  J.  Clerk  Maxwell.  {Theory 
0/  Heat.     1872:  chap,  xvi,  p.  218.) 
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the  mass,  adjacent  molecules  although  entirely  freed  from  the  adhe- 
sion which  constitutes  rigidity,  yet  (as  has  been  shown  by  Joseph 
Henry)  preserve  their  mutual  cohesion  practically  unimpaired  :  * 
and  hence  devious  as  may  be  their  wanderings,  no  portion  of  their 
excursions  can  be  called  a  free  path. 

If  the  rapidity  of  the  mean  internal  motion  be  still  further  accel- 
erated until  the  momentum  of  the  molecules  is  equal  to  their  modu- 
lus of  "  cohesion,"  the  temperature  of  evaporation  is  reached,  and 
the  molecules  are  impelled  from  their  restraining  bonds  into  a  free 
flight,  which  so  long  as  undisturbed,  continues  (by  the  first  law  of 
motion)  in  an  indefinite  straight  path  in  the  direction  of  impulse. 
The  strength  of  these  two  bonds — adhesion  and  cohesion — differing 
very  widely  in  different  substances,  is  thus  measured  by  the  amount 
of  kinetic  energy  absorbed  in  overcoming  them, — the  so-called 
"  latent  heat "  of  fusion  and  of  evaporation.  In  the  case  of  ice, 
the  strength  of  the  molecular  adhesion  is  considerably  le&s  than 
the  sixth  part  of  that  of  the  cohesion. 

We  thus  perceive  how  the  most  solid  bodies — even  at  low  tem- 
peratures— are  exposed  to  surface  evaporation  without  the  oppor- 
tunity of  passing  through  the  liquid  state ;  since  external  molecules 
from  the  great  irregularity  of  their  short  oscillations,  must  occa- 
sionally by  the  composition  of  motions  from  concurrent  or  imme- 
diately successive  shocks,  acquire  a  velocity  transcending  the  bonds 
of  cohesion,  and  thus  escape  entirely  from  the  mass. 

We  accordingly  learn  by  the  kinetic  theory  of  gases  that  the  dis- 
crete or  isolated  molecules  are  flying  about  in  all  directions  in  straight 
lines  until  by  encounters  with  other  molecules  (or  with  material 
barriers)  their  course  is  deflected.  During  the  brief  period  of  en- 
counter (the  disturbance  of  mutual  encroachment),  the  trajectory 
becomes  a  minute  hyperbola.  .  From  the  infinite  variety  of  possible 
impacts  we  also  learn  that  each  molecule  must  necessarily  be  con- 
stantly changing  within  very  wide  limits  the  direction,  the  velocity, 
and  the  length  of  its  free  excursions  ; — even  when  a  perfect  equilib- 
rium of  temperature  imports  that  the  mean  kinetic  energy  of  the 
entire  system  is  constant  and  uniform. 

It  is  important  for  us  to  bear  in  mind  that  this  wondrous  theater 
of  continual  intestine  commotion  does  not  present  an  example  of  a 

*  Proceed.  Am.  Phil.  Soc.  April  5,  &  May  17,  1844  :  vol.  iv,  pp.  66,  57 ; 
and  84,  85. 
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meehanicml  **  peqietoal  motioD  :"  the  aTerage  velocity  of  aoj  appre- 
cmble  Tolunie  of  gaseous  molecales  sabeists  onljso  long  as  do  work 
is  effected.  Bt  whatev^  amoaiit  any  ccMisidarable  nnmber  of  fljing 
particles  impart  motion  to  slower  groaps,  or  to  a  solid  mass,  bj  this 
amtoant  do  thej  redace  thdr  own  speed,  and  thus  represent  a  dimin- 
kbed  temperatare.  Bj  whatever  amount  th^  receive  anj  average 
increase  of  velodtj  from  repeated  impacts  or  from  compression 
within  a  contracted  inclosoie,  bj  this  amount  do  they  represent  an 
elevation  of  temperature,  at  the  expoise  of  the  bodies  from  which 
such  additional  energy  is  derived. 

The  Kinetic  interpretation  of  the  Ltncg  of  Gases. — ^It  has  been 
shown  by  Clausius  that  the  number  of  collisions  of  a  molecule  in  a 
given  time  is  proportional  to  the  mean  velocity  of  all  the  molecules, 
to  their  number  in  a  given  volume,  and  to  the  square  of  the  dis- 
tance between  the  centers  of  two  molecules  when  at  nearest  ap- 
proach,^ or  at  what  has  been  called  their  dynamic  contact. 
By  the  mathematical  investigations  of  Kronig,  Clausius,  Loschmidt, 
and  Maxwell,  the  foundations  of  a  molecular  physics  have  been 
successfully  established ;  and  the  laws  of  gaseous  action  thus  far 
experimentally  ascertained,  have  been  found  to  result  deductively 
as  the  Decenary  consequences  of  the  kinetic  theory. 

Thus  the  kinetic  energy  of  any  volume  of  molecules  (which  rep- 
resents the  temperature  of  the  gas)  being  the  product  of  molecular 
weight  or  mass  by  the  mean  square  of  the  velocity,  it  follows  that 
the  relative  rates  of  effusion  and  diffusion  must  both  be  inversely  as 
the  square  roots  of  the  masses, — that  is  of  the  gaseous  densities ; — 
the  law  of  Graham. 

It  also  follows  that  in  the  case  of  diffusion,  by  reason  of  the 
proportional  retardations  due  to  more  numerous  collisions  from 
the  presence  of  other  gas,  the  coefficient  must  be  lower  than  in  the 
case  of  effusion. 

In  any  mixture  of  gases,  since  from  the  mutual  encounters  of 
molecules  of  different  mass,  the  average  kinetic  energy  will  be  the 
same  for  all  masses,  or  the  mean  squares  of  the  velocities  will  be 
inversely  as  the  respective  masses,  it  follows  that  in  different  in- 

*''  It  is  to  Clausius  that  we  owe  the  first  definite  conception  of  the  free 
path  of  a  molecule  and  of  the  mean  distance  travelled  by  a  molecule  be- 
tween successive  encounters."  Jambs  Clkrk  Maxwell.  {Encydopced. 
Brit,     1875:  vol.  iii,  p.  41.) 
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closures  at  the  same  temperature  (i.  e.,  the  same  energy) — for  equal 
pressures  there  must  be  the  same  number  of  impacts  on  any  given 
area,  or  in  other  words  that  the  same  volume  must  contain  the  same 
number  of  molecules  whether  light  or  heavy  : — the  law  of  Avogadro 
and  of  Ampdre. 

And  conversely,  under  the  same  conditions  of  pressure  (or  surface 
impacts)  and  of  temperature  (or  kinetic  energy),  the  number  of 
molecules  being  the  same,  and  the  masses  of  the  molecules  being 
the  only  variable, — the  densities  of  different  gases  must  be  propor- 
tional to  their  molecular  weights  or  the  masses  of  their  individual 
molecules  : — the  law  of  Gay-Lussac. 

Since  the  sum  of  the  moving  forces  or  the  expanding  power  of 
the  molecular  excursions  is  directly  proportional  to  their  kinetic 
energy,  it  follows  that  the  volume  of  a  true  gas  under  uniform  pres- 
sure must  be  proportional  to  this  energy,  that  is  to  the  absolute 
temperature : — the  law  of  Charles  and  of  Dalton. 

Since  the  same  kinetic  energy  of  the  molecules  must  exert  the 
same  impulse,  or  the  temperatures  being  constant,  they  must  have 
a  definite  mean  momentum,  and  each  molecule  must  execute  on  an 
average  the  same  number  of  impacts  with  the  same  energy,  it  fol- 
lows that  the  pressure  is  directly  proportional  to  the  number  of 
molecules  ;  or  in  other  words  that  the  volume  of  a  true  gas  at  any 
given  temperature  is  inversely  proportional  to  the  pressure  : — the 
law  of  Boyle  and  Mariotte.  Or  combining  the  last  two  laws,  the 
volume  of  a  gas  multiplied  by  its  pressure  is  directly  proportional 
to  the  square  of  the  mean  molecular  velocity,  or  the  absolute  tem- 
perature. The  slight  departure  from  the  law  of  Boyle  and  Mariotte 
observed  in  most  gases  when  compressed  (the  internal  pressure  be-, 
ing  somewhat  in  defect,)  indicates  a  small  range  of  attraction 
between  the  molecules  when  brought  close  together.* 

In  addition  to  the  external  kinetic  energy  of  the  molecule  due  to 
its  velocity  of  translation,  it  possesses  an  internal  kinetic  energy 
due  to  oscillation  or  rotation  of  its  parts  (its  constituent  atoms) ; 
and  this  internal  energy  according  to  Clausius — tends  to  a  constant 
ratio  with  the  external  energy.     The  amount  of  energy  received  or 

*  "  In  the  case  of  carbonic  acid  and  other  gases  which  are  easily  liquified, 
this  deviation  is  very  great.  In  all  cases,  however,  except  that  of  hydrogen 
the  pressure  is  less  than  that  given  by  Boyle's  law,  showing  that  the  virial 
is  on  the  whole  due  to  attractive  forces  between  the  molecules.''  James 
Clerk  Maxwell.     {Encyclopced.  Brit.    1875  :  vol.  iii,  p.  39.) 
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expeDded  bj  a  gas  in  gaining  or  losing  one  degree  of  temperature 
(which  is  known  as  its  "  specific  heat ")  is  proportional  to  this  con- 
stant ratio ;  and  hence  the  specific  heat  of  a  gas  is  inversely  pro- 
portional to  the  molecular  mass ; — that  b  to  say,  to  the  specific 
gravity  of  the  gas : — the  law  of  Dolong  and  Petit. 

As  the  entire  kinetic  energy — molecular  and  atomic,  is  neoessanly 
tending  constantly  to  a  dynamic  equilibrium  both  with  regard  to 
any  connected  volume  constituting  a  system,  and  with  r^ard  to 
any  kinetic  energy  of  the  circumambient  aether  as  well,  there  is  a 
continual  and  mutual  transfer  of  such  energy : — the  theory  of  ex- 
changes announced  by  Prevost. 

Mean  Length  of  Moleeular  Excurdone. — By  a  neat  application  of 
the  calculus  of  probabilities,  Clausius  has  determined  that  of  the 
whole  number  of  free  molecular  excursions  in  a  given  time,  (in  any 
large  inclosure,)  those  having  less  than  the  mean  length  will  be 
0.6321 ;  or  nearly  double  the  number  of  those  having  the  mean 
length  or  exceeding  it.  He  supposes  that  under  ordinary  condi- 
tions, the  mean  length  of  a  free  excursion  of  our  air  molecules  is 
about  sixty  times  the  mean  distance  between  them. 

Maxwell  has  pointed  out  that  three  phenomena  dependent  on  the 
length  of  the  free  excursions  of  gaseous  molecules,  furnish  functions 
from  which  the  mean  length  of  such  paths  may  be  estimated  ;  first, 
the  rate  of  gaseous  difiusion  'or  the  bodily  transfer  of  matter) ; 
second,  the  rate  of  diffusion  of  their  momentum,  or  the  degree  of 
gaseous  "  viscosity  "  (dependent  on  the  transfer  and  equalization  of 
motion;;  and  third,  the  diffusion  of  their  kinetic  energy  or  temper- 
ature, (the  conduction  of  heat ).  In  our  atmosphere,  under  ordinary 
conditions  (30  inches  and  60°  F.)  the  mean  length  of  the  molecular 
path  is  thus  estimated  at  about  the  1  -f- 300,000  of  an  inch,  or  about 
one-sixth  of  a  wave-length  of  yellow  light. 

The  average  molecular  velocity  of  oxygen  has  been  estimated  at 
1640  feet  per  second;*  and  of  nitrogen  (which  constitutes  about 
three-fourths  of  our  atmosphere)  at  1754  feet  per  second ;  while 
hydrogen  molecules  having  but  one-sixteenth  the  weight  or  mass  of 
those  of  oxygen,  would  have  under  the  same  conditions,  four  times 
their  average  velocity,  or  6560  feet  per  second.     And  thus  while  a 


*  A  velocity  sufficient  to  carry  the  molecule  vertically  about  eight  miles 
high,  if  subjected  to  no  resistance  excepting  gravitation. 
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molecule  of  oxygen  would  undergo  about  seven  thousand  million 
collisions  in  one  second,  a  molecule  of  hydrogen  among  its  fellows 
would  undergo  about  seventeen  thousand  million  collisions  per 
second.  It  must  be  observed  that  the  more  violent  the  collisions  of 
the  molecules,  the  less  is  their  tendency  toward  the  cohesion  of  the 
liquid,  or  the  adhesion  of  the  solid  form. 

Probable  Size  of  Molecules, — From  various  considerations  it  has 
been  independently  estimated  by  Joseph  Loschmidt  (1865),  by  G. 
Johnstone  Stoney  (1868),  by  William  Thomson  (1870),  and  by  J. 
Clerk  Maxwell  (1873),  that  the  eflTective  size  of  the  molecule  is 
probably  not  smaller  than  the  thousand-millionth  of  an  inch,  nor 
larger  than  three  or  four  times  this  dimension ;  which  is  about  the 
twenty -thousandth  of  a  medium  wave-length  of  light.  Small  as 
this  dimension  is,  we  may  reflect  that  by  what  may  be  called  the 
second  power  of  our  best  microscopes,  it  would  be  easily  visible, — 
supposing  that  light-waves  were  capable  of  optical  efficiency  at  this 
degree  of  subdivision  and  amplification. 

These  estimates  of  molecular  distances  and  magnitudes  are  of 
course  but  rough  approximations ;  but  they  indicate  at  least  the 
order  of  magnitude  of  very  real  things  and  agencies ;  and  accepting 
them  as  probable,  we  may  "  compare  small  things  with  great "  by 
saying  that  were  the  planet  Venus  brought  within  a  distance  from 
our  Earth  about  one  and  a  half  times  that  of  the  Moon,  this  might 
represent  the  relative  mean  distance  of  two  molecules  of  our  atmos- 
phere; at  which  separation  (about  fifty  times  their  own  diameters), 
they  would  probably  count  less  than  twenty  million  to  the  inch. 
In  like  manner  the  distance  of  Venus  from  our  Earth  at  conjunction 
(as  during  the  approaching  transit  of  next  Wednesday)  would  be 
relatively  comparable  to  the  length  of  a  mean  excursion  of  the 
molecules ; — some  3,000  times  their  diameter.  While  a  few  of  their 
longest  free  excursions  would  be  comparable  to  the  flight  of  the 
the  same  planet  if  carried  from  the  Earth  to  beyond  the  orbit  of 
Neptune. 

The  Relation  of  Molecular  and  Atomic  Motions, — Returning  again 
from  this  survey  of  molecular  kinetics  to  the  undulatory  theory  of 
light  and  heat,  we  may  say  that  the  true  physical  relation  of  radia- 
tion to  conduction  was  first  disclosed  by  the  analytic  spectrum, — 
that  marvellous  instrumentality  which  physics  has  presented  to  her 
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dBXi^ter  chemistTy,  as  the  most  sobdie  mod  deiicite  of  all  her  re- 
ageots.  From  thk  mediod  of  ohserradoa  we  hare  learned  that 
eac^  of  the  elements  wheo  its  molecules  axe  diocked,  rings  oat  its 
own  peculiar  smes  of  oscillations,  as  if  bj  qieciall j  adjosted  toning- 
forks,  each  respona^e  onl j  to  the  groajMngs  of  its  own  established 
periodicities.  Newton  first  taoght  us  that  definite  re6angilnlity  in 
the  spectium  ngnifies  simply  definite  poiodicity ;  and  he  also  com- 
puted the  data  which  determine  the  values  of  these  periodicities.^ 

The  known  wave-lengths  of  di£^^ent  colored  light  divided  bj 
their  known  velocity  of  propagation,  give  us  the  inooncdvable 
rapidity  of  from  ^90  to  750  billions  per  8eoond,t  as  the  number  oi 
atomic  impulses  transmitted  by  the  aeth^  and  appreciated  by  the 
eye.  Although  this  compass  is  somewhat  less  than  an  "  octave,'' 
the  entire  range  of  the  viable  and  invi^ble  spectrum  comprises 
more  than  three  octaves.  Hiis  extraordinary  rate  of  vibration,  no 
less  than  its  remrakable  uniformity,  sufficiently  establishes  the  ^t 
that  the  motions  of  the  molecvle  oeasdessly  varying  in  velocity,  and 
wholly  irregular  in  length  and  frequency  of  excursion,  take  no  part 
whatever  in  producing  aHherial  undulations.  It  is  only  to  the  con- 
stituent parts  or  ultimate  aioms  of  the  flying  molecule  that  the  rhyth- 

♦  Newton's  Optics.  1704 :  book  n,  part  i,  obs.  6.  When  shortly  after  his 
election  to  the  Boyal  Society,  Newton  in  a  letter  to  the  Secretary — Henry 
Oldenburg,  (dated  January  18,  1672,)  proposed  to  offer  a  communication  to 
that  Society  respecting  his  optical  analysis,  he  spoke  of  it  as  ''  being  the 
oddest  if  not  the  most  considerable  detection  which  hath  hitherto  been  made 
in  the  operations  of  nature."  (Birch's  History  of  the  RoyeU  Society.  1757: 
vol.  Ill,  p.  5.)  Although  a  century  and  a  quarter  elapsed  before  the  spec- 
tral lines  were  first  detected  by  W.  H.  Wollastox,  {Phil.  Trant.  Roy. 
Soc.  June  24,  1802:  vol.  xcii,  p.  365;)  Newton  was  fully  aware  of  the 
necessity  of  employing  a  very  small  hole  or  luminous  image  for  obtaining 
a  pure  spectrum,  and  he  pointed  out  that  a  narrow  slit  is  still  better  ;  "  for 
if  tbifi  bole  be  an  inch  or  two  long,  and  but  a  tenth  or  a  twentieth  part  of 
an  inch  broad,  or  narrower,  the  light  of  the  image  will  be  as  simple  as  be- 
fore, or  simpler,  and  the  image  will  become  much  broader.''  {Optics: 
book  I,  prop.  IT.)  For  delicate  observations  Newton  appears  to  have  been 
compelled  to  rely  on  the  services  of  an  assistant ;  and  thus  he  missed  the 
consummation  of  his  ''  oddest  and  most  considerable  detection  of  nature's 
operations  " — the  spectroscope. 

f  A  billion  (as  is  sufficiently  indicated  by  the  term  itself)  is  the  <'  second 
power  of  a  million  ;"  not  (as  is  commonly  taught  in  school-book  numera- 
tion) the  third  power  of  a  thousand,  or  the  second  power  of  an  impossible 
number ; — a  turd 
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mic  motions  generating  radiant  light  and  heat  must  be  referred 
We  may  thus  picture  to  ourselves  the  monochromatic  lines  of  the 
spectrum  as  exhibiting  a  second  order  of  occult  or  insensible  kinetics, 
in  quality  and  range  as  different  from  and  as  much  below  the 
kinetics  of  the  molecule,  as  this  differs  from  and  is  below  the  kinetics 
of  tangible  masses. 

The  Origin  of  Atomic  Motions, — With  regard  to  the  nature  and 
origin  of  the  atomic  motions,  it  appears  tolerably  clear  that  they 
are  primarily  derived  from  the  shocks  of  the  molecules  or  systems 
of  which  they  are  the  components ;  and  that  there  is  at  every 
molecular  collision  a  transfer  or  exchange  of  energy  tending  to 
equalize  the  internal  momentum  of  pulsation  with  the  external 
momentum  of  translation.  The  primum  mobile  is  therefore  the 
falling  together  of  molecules  under  the  influence  either  of  gravi- 
tation, or  of  chemical  aflinity.  While  it  is  difficult  to  realize  the 
precise  manner  in  which  molecular  and  atomic  motions  are  re-dis- 
tributed during  the  brief  instants  of  impact,  it  appears  in  the  high- 
est degree  probable  that  the  atoms  describe  elliptical  orbits,  which 
may  become  circular,  but  never  rectilinear.  Were  the  atomic 
motions  mere  oscillations,  it  would  appear  unavoidable  that  under 
the  stress  of  special  impacts,  some  of  them  must  occasionally  be 
detached, — as  in  the  case  of  molecular  evaporation.  But  the  ulti- 
mate molecule  is  unchangeable  and  "  indivisible  : " — held  together 
in  bonds  incomparably  stronger  thau  those  of  hardest  steel.  And 
the  loss  of  an  atom  may  be  regarded  as  an  impossible  catastrophe. 
Moreover,  from  the  utter  irregularity  of  direction  in  molecular 
encounters,  obliquity  of  impact  on  the  rapidly  changing  atoms, 
would  appear  almost  a  necessity :  and  hence  would  result  as  neces- 
sarily— elliptical  paths  of  excursion. 

In  this  constant  play  of  atoms  derived  from  repeated  collisions, 
we  must  believe  that  these  atoms  are  whirled  in  ever  varying  rota- 
tions— simultaneously  with  their  orbital  revolutions ;  but  as  these 
double  motions  form  but  parts  of  their  common  fund  of  kinetic 
energy,  it  is  not  probable  that  any  special  phenomena  will  ever  dis- 
tinctly reveal  such  axial  motions ; — unless  indeed  it  be  hereafter 
shown  that  polarity  is  the  resultant  of  concerted  directions  of  rota- 
tional or  orbital  axes,  or  of  both. 

The  Amplitude  of  Atomic  Orbits. — Of  the  actual  or  relative 
diameters  of  these  orbits  we  are  as  ignorant  as  we  are  of  the  sizes 
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of  the  atoms  themselves.  We  may  assume  the  amplitudes  of  the 
aetherial  waves  at  their  origiD,  to  be  a  faithful  transcript  of  those 
of  the  atomic  excursions  which  generate  them  :  and  we  must  con- 
clude the  latter  to  be — even  in  the  velocities  of  .the  highest  in- 
candescence, extremely  small  fractions  of  the  length  of  the  resulting 
waves.  For  although  the  amplitude  of  the  atomic  orbit  represents 
but  the  square  root  of  the  brillancj,  we  may  reflect  that  this  latter 
form  of  energy  presents  an  enormous  range  of  variation.  Hie 
light  from  Sirius — for  example,  supposing  it  to  be  in  time  twenty 
years  in  reaching  us, — has  but  1  -ir  1,315,000  part  of  the  amplitude 
of  terrestrial  sun-light ;  the  amplitude  being  inversely  as  the  dis- 
tance travelled.^  And  there  are  among  the  visible  stars  doubtless 
some  a  thousand  times  more  distant  yet  than  Sirius. 

According  to  the  estimates  of  Wollaston,  and  of  the  younger 
Herschel,  lights  may  vary  in  brilliancy  forty  thousand  million 
times,  representing  a  difierence  of  amplitude  of  two  hundred  thou- 
sand times.  To  suggest  some  approximate  idea  of  the  form  of  such 
astherial  waves,  we  may  liken  them  to  earthquake  waves  transmitted 
across  the  surface  of  the  ocean  at  the  rate  of  six  miles  in  a  minute, 
which,  while  leaving  on  the  tide-gage  their  registered  amplitude  of 
15  inches,  have  for  their  length  150  miles:  being  accurately  meas- 
urable waves  presenting  the  ratio  of  one  inch  to  ten  miles.f 


*A8  the  bright  sun  Sirius  is  considerably  larger  that  our  sun,  and  prob- 
ably intrinFically  brighter  as  well,  the  figure  1,315,000  (representing  its  dis- 
tance in  units  of  sun-distance)  would  be  somewhat  reduced  as  a  measure  of 
relative  wave-amplitude.  If  the  intrinsic  splendor  of  the  two  suns  be  the 
same,  the  distant  one  has  about  64  times  the  surface,  or  eight  times  the 
diameter  of  our  own.  The  probability  of  greater  density  in  the  former — 
from  greater  mass, — is  offset  by  the  probability  of  correspondinglj^  higher 
temperature.  Hence  assuming  the  mean  densities  to  be  nearly  the  same, 
the  gravitative  pressure  of  equal  gaseous  masses  on  the  photosphere  of 
Sirius,  would  probably  be  in  the  neighborhood  of  eight  times  that  upon 
our  sun,  or  some  200  times  that  upon  the  surface  of  our  earth. 

f  The  earthquake  which  destroyed  the  city  of  Simoda,  in  Japan,  in  De- 
cember, 1854,  generated  such  a  system  of  waves,  which  crossing  the  Pa- 
cific Ocean,  over  a  distance  of  4,600  miles,  in  the  time  of  12  hours  and  36 
minutes,  left  their  record  on  the  tide-gages  of  the  Coast  Survey,  at  San 
Francisco,  as  having  a  maximum  amplitude  of  18  inches.  The  height  of 
the  ocean  wave  at  its  origin  was,  of  course,  much  greater  than  this. 
(Smithsonian  Report  for  1874:  pp.  216,  217.— A  Lecture  "On  Tides,"  by 
Prof.  J.  E.  HiLOARD.  (at  present  Supt.  of  Coast  Survey,)  delivered  before 
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Smallness  of  Atoms. — The  extreme  minuteDess  of  the  atoms  is  evi- 
deDced  not  alone  by  the  necessary  limitations  of  their  orbital  excur- 
sions under  ordinary  conditions,  and  by  their  inconceivable  rapidity 
of  oscillation,  but  even  still  more  strikingly  by  the  vast  number  of 
molecules  which  may  be  chemically  combined  and  compacted  within 
the  volume  of  an  elementary  molecule, — still  observing  the  law  of 
Avogadro. 

From  such  considerations  we  may  infer  that  the  dimensions  of 
the  ultimate  atoms  are  probably  as  much  below  that  of  the  com- 
posite molecule,  as  this  is  beneath  a  visible  magnitude :  or  in  other 
words,  that  were  the  molecule  an  object  to  be  seen,  the  highest 
power  of  our  best  microscopes  would  utterly  fail  to  detect  its  con- 
stituent atoms. 

The  Constancy  of  the  Atomic  Periods. — We  have  learned  from  the 
fixity  of  the  spectral  lines  (whether  luminous  or  dark)  that  what 
may  be  called  the  tones  or  pitches  of  these  resonant  particles  are 
very  accurately  maintained  through  an  enormous  range  of  ampli- 
tude ;  that  is,  that  the  respective  periods  of  the  atomic  orbits  (in- 
finitesimally  brief  as  they  appear  to  our  slow-moving  thoughts)  are 
quite  unaffected  by  their  radii,  or  their  rates  of  velocity.  The  evi- 
dence of  these  uniformities  of  period  in  descending  temperatures 
is  found  in  the  stability  of  gaseous  absorption  lines  under  all  de- 
grees of  cold  producible ;  these  lines  remaining  dark  when  taking 
up  the  motion  of  the  incandescent  back-ground,  simply  because  the 
amplitude  of  the  oscillation  is  not  sufficient  on  the  whole  to  impress 
our  sense  of  vision.  And  although  at  very  high  temperatures  both 
the  number  and  the  distinctness  of  the  spectral  lines  may  be  con- 
siderably affected,  their  position  (as  long  as  visible)  is  not  at  ah 
disturbed.  That  new  lines  should  appear  at  increa.sing  tempera- 
tures is  not  surprising,  since  in  every  case  a  certain  width  of  atomic 
play  is  required  to  affect  the  eye.  But  that  under  such  circum- 
stances pre-existing  lines  should  disappear, — as  has  been  established 
by  the  researches  of  Dr.  J.  Pliicker  and  Dr.  J.  W.  Hittorf,* — so 

the  American  Institute,  Jan.  27,  1871.)  It  is  instructive  to  reflect  that  a 
wave  line  of  this  order  (representing  an  adtherial  undulation) — executed  by 
the  most  skillful  draftsman  or  engraver,  on  any  scale  whatever,  or  with 
any  microscopic  appliances,  could  not  be  distinguished  by  any  process  of 
direct  instrumental  measurement  or  verification  from  a  perfectly  straight 
line. 

*Phil.  Trans.  Roy.  Soc.    Memoir  read  March  3, 1804:  vol.  clv,  pp.  1-29. 
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as  to  produce  an  entirely  different  spectrom,  \a  not  so  easily  ex- 
plained. The  suggestion  of  a  disruption  or  disassociation  of  the 
atomic  flight  by  centrifugal  force  is  n^atived  by  the  feet  of  per- 
fect restoration  of  the  orbit  under  uniform  conditions.  Nor  does 
tire  hypothesis  of  a  resolution  of  the  elementary  molecules  into 
still  more  elementary  types,  (which  seems  to  have  gained  some 
favor,;  render  the  physical  conception  of  the  phenomena  in  any 
respect  more  simple.  In  particular  cases  a  precise  equalization  of 
the  energies  of  emission,  and  of  absorption  in  surrounding  heated 
gas,  might  effect  a  neutralization  and  complete  obliteration  of  one 
or  more  of  the  lines.  And  it  is  conceivable  that  a  certain  increase 
of  amplitude  in  the  setherial  wave  may  (as  in  the  case  of  its  length) 
cease  to  be  recognized  by  the  optic  nerves. 

The  law  of  Atomic  OrbUs. — ^The  conception  being  thus  presented 
to  us — of  a  particle  moving  in  an  elliptical  or  circular  orbit  of 
constant  period,  irrespective  of  the  length  of  the  radius- vector,  or 
of  the  velocity,  (a  condition  so  wholly  unlike  the  gravitative  orbits 
of  planets,  observing  the  laws  of  Kepler,)  what  is  the  dynamic  in- 
terpretation of  such  a  system  ?  This  problem  has  been  anticipated 
by  the  genius  of  Newton,  who  in  his  Mathematical  Principles  of 
Natural  Philosophy  has  demonstrated  the  imaginary  case, — "  if  the 
periodic  times  are  equal,  (and  the  velocities  therefore  as  the  radii,)  the 
centripetal  forces  will  also  be  as  the  radii."  *  A  law  of  force  in- 
creasing  directly  with  the  distance  (as  in  the  extension  of  an  india- 
rubber,  or  of  a  helical  steel  wire  spring,)  is  undoubtedly  a  very  re- 
markable one :  but  whatever  its  range  of  action,  it  will  manifestly 
within  that  range,  secure  the  atom  from  all  possibility  of  detach- 
ment. 

From  the  perfect  uniformity  both  of  chemical  and  of  spectro- 
scopic indications,  whether  in  the  smallest  or  the  largest  mass  of 
molecules, — from  whatever  source  obtained,  we  are  forced  to  con- 
clude that  the  molecules  of  any  simple  gas  are  absolutely  similar. 
Whether  we  analyze  a  drop  of  petroleum  or  distill  an  insect  or  a 


*Newton^8  Principia,  1687:  book  I,  sect,  ii,  prop.  4,  corol.  3.  A  very 
beautiful  illustration  of  this  orbit  is  presented  by  the  conical  pendulum, 
when  the  length  of  the  suspension  is  very  great  relatively  to  the  ranges  of 
excursion  of  the  ball,  so  that  an  ellipse  or  different  circular  orbits  shall  lie 
sensibly  in  the  same  plane.  Another  similar  example  is  furnished  by  the 
o»'bi*8  of  the  balls  of  a  parabolic  "gojernor." 
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plant,  whether  we  decompose  water  from  the  Indian  ocean  or  from 
Arctic  snow-flake,  whether  we  inspect  with  curious  eye  the  light 
from  sun,  or  st^r,  or  from  remotest  nebulao  at  opposite  confines  of  the 
heavens,  we  find  in  the  spectrum  of  hydrogen  the  same  fixed  lines ; 
— assuring  us  that  these  are  truly  the  reverberations  of  periods  in- 
cessantly repeated  alike  in  every  molecule  of  this  particular  ele- 
ment.* Taking  this — the  lightest  of  all  known  molecules,  (Front's 
fundamental  unit  of  chemical  equivalency,)  we  have  within  the 
single  molecule  the  widely  separated  lines  of  four  distinct  periodi- 
cities, or  atomic  orbits  : — the  red  line  "  C  "  (a)  of  456  billion  revo- 
lutions per  second, — the  greenish  blue  line  "  F  "  (/5)  of  615  billion 
revolutions, — the  blue  line  near  **  G  "  (y)  of  689  billion  revolutions, 
and  the  violet  line  "  h  "  (d)  of  729  billion  revolutions.  As  no  form 
of  either  reciprocating  or  orbital  movement  could  possibly  be  main- 
tained without  an  equal  and  opposite  re-action,  there  must  neces- 
sarily exist  here  at  least  eight  independent  atoms.  But  it  seems 
wholly  improbable  that  each  of  these  systems  of  motion  should 
comprise  but  a  single  couple  of  atoms :  and  it  is  still  more  improb- 
able that  either  these  periods,  or  even  the  numerous  additional  ones 
disclosed  in  the  secondary  spectrum  of  hydrogen,  represent  all  the 
atomic  motions  within  its  molecule,  in  view  of  the  necessary  imper- 
fection of  the  optical  record,  and  the  fact  that  this  embraces  less 
than  the  third,  and  possibly  not  more  than  one-fourth  of  the  whole 
actinic  spectrum. 

Physical  Complexity  of  the  Molecule. — We  are  therefore  justified 
in  believing  that  the  most  elementary  of  chemical  molecules  is  a 
wonderfully  complex  system,  comprising  an  unknown  number  of  con- 
stituent units,  held  together  by  dynamic  bonds  whose  nature  we  can 
neither  guess  nor  conceive ;  and  thus  the  atom  of  Newton  and  of 
Dalton  has  been  carried  downward  far  beyond  the  horizon  of  action 
at  which  they  had  imagined  it — probably  even  to  a  second  order  of 
diminished  magnitude. 

The  relations  between  the  translatory  motion  of  the  integral  gase- 

*"  The  same  kind  of  molecule — say  that  of  hydrogen — has  the  same  set 
of  periods  of  vibration, — whether  we  procure  the  hydrogen  from  water, 
from  coal,  or  from  meteoric  iron  ;  and  light  having  the  same  set  of  periods 
of  vibration  comes  to  us  from  the  Sun,  from  Sirius,  and  from  Arcturus." 
J.  Clerk  Maxwell.  {Eneyclopced.  Brit.  1876:  art.  "Atom,"  vol.  in,  p. 
48.) 
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ous  molecule  and  the  internal  revolutions  about  its  center  of  inertia 
present  a  new  difficulty  of  conception  as  to  the  constitution  and  ac- 
tion of  the  sBtherial  medium.  For  while  the  molecule  (a  mere 
cluster  of  atoms)  is  supposed  to  be  flying  freely  about  without  ob- 
struction or  retardation,  (in  order  to  fulfil  the  laws  of  Charles,  and 
of  Boyle  and  Mariotte,)  the  individual  atoms  themselves  experience 
a  very  considerable  resistance  to  their  revolutions ; — the  precise 
measure  of  which  resistance  is  the  kinetic  energy  absorbed  and  ex- 
pended by  setherial  undulations.  And  so  it  results  conversely,  that 
if  the  motion  of  the  sether-waves  exceeds  that  of  the  molecular 
atoms  exposed  to  their  action,  the  difference  of  momentum  is  taken 
up  by  the  latter,  and  through  exchanges  at  molecular  encounters  is 
equalized  by  corresponding  increments  of  velocity  in  the  molecules 
themselves.  Such  is  the  process  in  all  terrestrial  heating  by  solar 
radiation.  And  this  brings  directly  to  view  one  important  distinc- 
tion between  heat  and  light, — to  wit,  that  while  both  are  radiated 
in  precisely  the  same  manner,  **  conduction  "  has  no  existence  in 
optical  action.  The  only  approach  to  any  such  effect  in  light,  is 
found  in  the  obscure  and  puzzling  phenomena  of  fluorescence  and 
phosphorescence,  and  of  animal  luminosity.  In  the  case  of  heat  we 
may  have  a  transfer  by  radiation — always  the  result  pf  atomic 
motion,  by  conduction — always  the  result  of  molecular  motion,  or 
by  convection — always  the  result  of  mass  motion. 

During  the  time  of  a  mean  free  excursion  of  gaseous  molecules 
at  the  temperature  of  incandescence,  the  atomic  periods  would  per- 
mit irom  ten  to  twenty  thousand  revolutions.  But  from  the  great 
amount  of  energy  absorbed  by  the  sether  it  does  not  appear  probable 
that  any  considerable  portion  of  such  orbital  movement  can  con- 
tinue throughout  the  interval  of  a  mean  free  path.  If  then  it  be 
true  that  in  a  majority  of  the  molecular  excursions  the  whole  inter- 
nal atomic  motion  is  absorbed  and  destroyed,  to  be  renewed  again 
only  by  the  succeeding  collisions,  there  is  a  constant  drain  upon  the 
molecular  momentum ;  a  condition  which  must  alike  prevail,  how- 
ever low  may  be  the  temperature  of  the  gas.  While  there  is  thus 
a  constant  tendency  to  equalization  of  the  orbital  atomic  momen- 
tum and  the  rectilinear  molecular  momentum,  the  total  kinetic 
energy  of  the  former  has  been  estimated  at  not  more  than  from  two- 
thirds  to  three-fourths  of  the  kinetic  energy  of  the  latter. 

It  is  in  the  gaseous  spectrum  alone — that  is,  in  the  atomic  motions 
of  discrete  molecules,  that  perfect  uniformity  of  period,  or  as  we 
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may  call  it,  perfect  purity  of  optical  tone  is  to  be  observed.  With 
any  considerable  compression  of  a  gas,  that  is,  with  any  great 
crowding  together  of  the  molecules  and  shortening  of  their  mean 
free  excursions,  whereby  the  increased  frequency  of  collision  is  con- 
stantly disturbing  the  atomic  orbits  before  their  motions  can  be  fully 
absorbed  by  the  sether,  there  will  result  a  momentary  hastening  or 
retarding  of  the  normal  periods,  giving  to  the  spectral  lines  an  in- 
creased breadth  or  wider  range  of  refrangibility.  And  when  the 
condensation  reaches  that  of  the  "liquid"  or  "solid"  condition, 
preventing  all  free  excursion,  the  incessant  agitation  of  the  atoms 
results  in  a  universal  clang  or  optical  "  noise,"  in  which  all  uni- 
formity of  period  seems  lost,  and  perturbations  of  all  possible  degrees 
present  us  with  the  discord  and  confusion  of  a  perfectly  continuous 
spectrum.* 

The  Chemist  has  taught  us  that  in  numerous  cases  the  normal 
molecule  is  divided  into  sub-molecules.  Thus  the  relations  of  the 
compounds  of  arsenic,  as  well  as  of  those  of  phosphorus,  indicate 
the  composition  by  half  molecules  of  these  elements ;  the  ratios  of 
the  so-called  "  sesqui-salts  "  point  to  the  same  result ;  the  allotropic 
condition  of  oxygen — called  ozone — is  formulated  as  having  the 
equivalency  of  one  and  a  half  molecules ;  one  molecule  of  aqueous 
vapor  (and  therefore  of  water)  consists  of  one  molecule  of  hydro- 
gen and  a  half  molecule  of  oxygen ;  two  molecules  of  ammonia 
are  resolved  into  three  equal  molecules  of  hydrogen  and  one  of 
nitrogen  ;  and  a  single  mclecule  of  hydrogen  united  with  a  single 
one  of  chlorine  will  form  two  molecules  of  hydrochloric  acid, — each 
containing  an  equal  division  of  the  two  constituents.  Although 
this  dichotomy  of  the  molecule  is  suggestive  of  binary  systems  in 
some  way  specially  linked  together  and  at  the  same  time  susceptible 
of  various  re-arrangements,  yet  the  fact  remains  that  these  divided 
molecules  are  still  extremely  complex  physical  systems, — apparently 
identical  in  constitution  and  construction,  and  therefore  undistin- 
guishable  from  each  other.  The  Chemist  however  adhering  too 
literally  to  the  phrase  of  Dalton,  has  neglected  the  obvious  import 

*  J.  Clerk  Maxwell  has  felicitously  compared  the  atomic  oscillations 
producing  a  continuous  spectrum,  to  the  clang  of  a  bell  "  on  which  innu- 
merable hammers  are  continually  plying  their  strokes  all  out  of  time,  [when] 
the  sound  will  become  a  mere  noise  in  which  no  musical  note  can  be  dis- 
tinguished."    (Encyclopasd,  Brit.     1876:  art.  "Atom:"  vol.  ii,  p.  43.) 
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of  the  spectral  lines,  and  speaks  familiarlj  of  the  dialomie  mokcale.^ 
It  k  troe  that  the  ''atom  ^  k  properlj  a  phj^eal  and  not  a  cfaeoiieal 
unity  since  it  can  nerer  be  reached  br  anj  po«ble  reactHHis  of 
affinity  or  o(  decompositi^Hi.  But  if  the  term  is  to  be  still  retaioed 
in  chemical  nomenclatiirey  it  shoald  alwajs  be  understood  in  its 
merelj  etymological  sense  of  the  ^  nndirided,'^  and  not  in  its  more 
popular  sense  of  the  nnoompoonded. 


3.  The  FaUaey  of  KtHematie  Tkeoria, 

• 

Afier  this  rather  labored  effi>rt  to  approximate  to  some  definite 
conception  of  the  physical  nature  of  the  two  types  of  inviable  or 
elementary  motion — displayed  in  the  atomic  revolutions  or  oscilla- 
tions generating  radiant  ondalations  of  the  aether,  and  in  the  mole- 
cular flights  and  encounters  generating  the  thermo-dynamic  pres* 
sures  of  gaseous  fluids, — let  us  consider  what  countenance  these 
forms  of  motion  may  be  supposed  to  lend  to  a  kinematic  theory  of 
universal  force. 

It  is  important  here  to  notice  that  by  experiments  on  the  sensi- 
ble vibrations  of  bodies, — as  of  tuning-forks  and  pneumatic  dia- 
phragms,— translatory  motions  of  approach  and  recesion  have  been 
produced  in  light  bodies.  The  "attractions"  or  " repulsions "  have 
been  shown  to  depend  on  the  amplitudes  of  the  oscillation,  and  the 
ratio  of  the  wave-lengths  to  the  surfaces  of  action  :  as  also  on  the 
symmetrical  concurrence  or  reversal  of  the  phases  of  vibration  in 
two  confronting  systems.t 


*  Prof.  George  F.  Barker  in  his  excellent  presidential  address  before 
the  Chemical  Section  of  the  American  Association  at  Buffalo,  on  the  theme — 
"  The  3Ioiecule  and  the  Atom,"  referring  to  the  constitution  of  hydrochlo- 
ric acid,  repeat*  the  common  view  :  '*  hence  a  molecule  of  hydrogen  is  com- 
p'jsed  of  two  atoms.'*     {Proceed.  Am.  Assoc.     Ausjust,  1876  :  p.  95.) 

t  Dr.  Jules  Gutot.  Des  Mouvements  de  VAir  et  des  Precisions  de  VAir 
en  Mouvement.     8vo.     Paris,  1835. 

Prof.  Frederick  Guthrie.  *'On  Approach  caused  by  Vibration." 
L.  E.  D.  Phil.  Mag.  Nov.  1870:  vol.  XL,  p.  354.  (From  his  tuning-fork 
experiments,  the  author  ventures  the  bold  and  startling  induction :  ''  In 
mechanics — in  nature — there  is  no  such  thing  as  a  pulling  force.") 

Prof.  C.  A.  Bierkxks  of  Christiania,  Norway.     Hydro-dynamic  experi- 
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Irrelevancy  of  a  Vibratory  Hypothesis, — The  first  remark  that  oc- 
curs to  a  thoughtful  student  of  these  well-known  phenomena  of 
hydro-dynamics,  (upon  which  narrow  basis  some  enthusiasts  have 
erected  so  wide  a  framework  of  induction,)  is  that  between  these  re- 
sultant motions  and  any  actions  traceable  in  molecular  physics, — 
(unless  possibly  in  particular  habitudes  of  electricity  and  magnet- 
ism,) there  is  not  even  a  rough  analogy.  And  the  next  and  most 
obvious  suggestion  is  that  the  absolute  precedent  condition  of  any 
reciprocating  action  whatever  is  the  presence  of  the  very  quali- 
ties— cohesion  and  elasticity — for  the  production  of  which  such 
reciprocating  action  is  invoked.  The  essential  powers  and  char- 
acteristics by  which  alone  either  atomic  revolutions  or  molecular 
impacts  are  for  an  instant  rendered  possible,  are  the  inherence  of 
never-slumbering  forces  of  attraction  and  repulsion.  A  vibratory 
particle  (assumed  by  the  kinematist  for  the  avoidance  of  incom- 
prehensible attributes,)  is  itself  the  most  astounding — the  most  un- 
realizable in  scientific  thought,  of  all  physical  concepts.  No  atom 
can  perform  an  oscillation  or  a  revolution,  or  follow  any  other  path 
than  a  straight  line — excepting  under  the  coercion  of  other  atoms 
attracting  and  repelling.  The  first  law  of  motion  is  that  of  perfect 
continuity  both  in  amount  and  in  direction.  A  shuttlecock  re- 
bounding in  the  empty  air,  would  not  be  more  conspicuously  a  dyn- 
amic solecism  and  impossibility  than  the  kiuematist's  "  vibratory 
particle." 

Those  therefore  who  in  their  backward  search  of  causation  would 
assign  the  origin  of  force  to  some  incomprehensible  aether  action, 
have  no  more  warrant  from  experience,  induction,  or  reason,  than 
those  less  cultured  philosophers  who  taking  *'  the  unknown  for  the 
wonderful "  habitually  refer  each  unfamiliar  phenomenon  (with 
easy  faith) — to  "electricity."* 

ments  on  vibration.     Nature.     Aug.  18,  1881 :  vol.  xxiv,  p.  860;  and  Jan. 
19,  1882 :  vol.  xxv,  pp.  272,  278. 

Also  a  modification  of  the  experiments  of  Prof.  Bierknes,  by  Mr.  Au- 
gustus Stroh:  (in  air  instead  of  in  water.)  Nature.  June  8,  1882:  vol. 
XXVI,  p.  184. 

*  "  There  are  not  wanting  those  who  appear  very  much  disposed  to  say 
that  the  conception  of  force  itself — as  part  and  parcel  of  the  system  of  the 
material  universe — is  superfluous  and  therefore  illogical.  -  -  -  Having 
come  to  regard  heat,  light,  electricity,  as  modes  of  motion,  they  seem  to 
consider  force  itself  as  included  in  the  same  category,  and  think  there  is 
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rsMRiKDt  19  not  coDeluded  bere.  Sapposi^  tbe  bsitcIIqcb  &at 
aceofioplidied  o^  eStetiog  a  rotalorj  icslieiice  wltidi  dMwld  sm- 
lat^  m  direetmi  and  amooiit  the  fiicts  of  olisernitian,  lioir  fin-  waaid 
sndb  aecMTdaoee  josdij  its  meeeptioBCt  as  the  Ime  aad  waMaattr 
aceooot  of  the  mo^ecQlar  beharior,  in  the  l^^t  of  the  great  cstab- 
Vmhed  prioeiple  of  the  coosenratkm  of  energy  ?  As  a  neeeaaij 
earc4iai7  erf*  this  great  geooalizatioii  we  know  thai  erefj  sj^em  of 
atcvfilic  or  mokeoiar  oscillatioo,  imdnlation,  and  impact,  is  <fireetij 
afueoable  to  material  di^nrbanoe  and  to  the  precise  mechaaieal 
eqinTalents  &f  kinelie  dedectioo,  arrest,  and  nentralixatioii.  Bat 
as  regards  the  fnndameptal  qualities  of  atomic  or  molecular  attrae- 
tioiis,  repalqoos,  and  elasticities,  no  sodi  diainrfaance,  or  abenation, 
or  interference,  is  fi>r  an  instant  possible.  And  these  fundamental 
qualities  are  persisteot,  and  permanoit,  as  well  as  nncfaangii^. 
Hence  the  coantkss  balls  sustained  in  place  bj  countless  finrntains, 
must  nerer  be  permitted  to  decline  or  swerre  from  their  required 
positions.  Everj  bent  spring,  ererj  loaded  beam,  every  sustaining 
rope  and  chain  and  cable  must  therefore  have  expended  upon  it  a 
ceaseless  rain  and  batterj  uf  impact  or  of  wave  propuioon.  Kaj 
every  solid,  every  liquid,  most  be  held  in  its  tenacious  conststency 
by  the  extenia]  coereioo  of  a  never  resting  dynamic  bombardment. 
Id  what  manner  m  the  inexhaustible  supply  of  kinetic  energy  sup- 
posed to  be  obtained?  What  is  its  source? — and  where  is  its  escape? 
Why  is  it  that  the  incessant  and  violent  collisions  brought  into  play 


^  reason  to  believe  that  it  depends  on  the  diflfusion  of  highly  attenuated 
matter  through  space.''*  Sir  JoHX  Hebschel.  ("On  the  Origin  of 
Force."  Fortnightly  Review.  July  1, 1865:  vol.  I,  p.  436.  And  PamUiar 
Leetures,  [etc.]     V2mo.     London,  1866:  art.  xir,  p.  462.) 

The  learned  physical  professor  in  the  University  of  Edinburgh  sees  "  rc»- 
son  to  believe  th at /orc«  depends  upon  the  immediate  action  of  highly  atten- 
uated matter  diffused  throughout  space."  (North  British  Review.  February, 
1864:  vol.  XL,  p.  22,— of  Am.  edition.  And  Prof.  P.  G.  Tait's  Sketch  of 
Thermo^ynamicti.     8vo.     Edinburgh,  1868:  chap.  I,  sect.  3,  p.  2.) 

And  the  no  less  learned  physical  professor  in  the  University  of  Cambridge, 
thinking  it  irrational  to  ascribe  the  occult  quality  of  elasticity  to  any  sensi- 
ble molecule,  finds  no  difilculty  in  relegating  this  property  to  the  sether. 
(L.  E.  D.  Phil.  Mag,  June,  1866:  vol.  xxxi,  pp.  468,  469.  And  Prof. 
J.  CuALLis's  Principles  of  Mathematics  and  Physics.  8vo.  Cambridge^ 
1869:  pp.  316,  358,  and  436.) 
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under  this  dynasty  of  percussion,  do  not  speedily  raise  the  tempera- 
ture of  all  coherent  bodies  to  a  fierce  and  glowing  heat?* 

And  this  brings  us  face  to  face  with  the  great  radical — incom- 
mensurable difference  between  "  force  "  and  energy, — that  the  func- 
tion of  the  former  is  attended  with  no  expenditure,  and  is  capable 
of  no  exhaustion.  The  truth  of  this  bold  asseveration  has  been 
tested  again  and  again  by  every  expedient  which  the  most  skillful 
and  ingenious  kinematists  have  been  able  to  devise  for  its  question, 
without  the  suspicion  of  impeachment ;  and  it  remains  to-day,  one 
of  our  strongest  and  best  assured  inductions. 

On  this  broad  platform  rests  the  issue  between  kinematism  and 
dynamism, — that  the  fo.rmer  inevitably  contravenes  and  destroys 
that  bulwark  of  modern  physics — the  c(yii8ervntion  of  energy ;  while 
the  latter  is  its  only  support  and  its  necessary  foundation.  With- 
out the  indestructible — un wasting — tensions  of  molecular  attraction 
and  repulsion,  it  lies  beyond  the  scope  of  human  ingenuity  to  devise 
or  imagine  a  conservative  system. 

The  fundamental — the  inherent  and  incurable  weakness  of  every 
attempt  to  supersede  "  force "  by  motion  is  betrayed  in  this, — the 
inadmissible  supposition  of  a  world  held  together  only  by  the  infi- 
nite expenditure  of  work,  for  whose  existence  no  provision  is  devised, 
and  for  whose  maintenance  no  motor  can  be  suggested  or  conceived.f 

*  Eeferring  to  the  steady  maintenance  of  material  tensions  by  supposed 
setherial  motions  or  vortices,  J.  Clerk  Maxwell  truly  remarks:  "No 
theory  of  the  constitution  of  the  ether  has  yet  been  invented  which  will 
account  for  such  a  system  of  molecular  vortices  being  maintained  for  an  in- 
definite time  without  their  energy  being  gradually  dissipated  into  that  irreg- 
ular agitation  of  the  medium  which  in  ordinary  media  is  called  heat." 
(Encyclopasdia  Britannica.    9th  ed.     1878 :  art.  "  Ether :"  vol.  viii,  p.  672.) 

f  Taking  such  a  system  in  its  entirety  (where  force  exists  not),  there  is 
no  possibility  of  its  reproduction.  There  is  therefore  a  necessary  and  un- 
ceasing drain  on  the  via  viva  of  such  a  system.  Everything  which  consti- 
tutes an  event,  whatever  its  nature,  exhausts  some  portion  of  the  original 
stock.  Such  a  system  has  no  vitality.  It  feeds  upon  itself  and  has  no 
restorative  power."  Sir  John  Hebschel,  ("On  the  origin  of  Force." — 
Fortnightly  Review.  July  1, 1866:  vol.  i,  p.  437.  And  Familiar  LeeiureSj 
[etc.]     1866:  art.  xii,  p.  466.) 

"It  is  remarkable"  observes  J.  Clerk  Maxwell,  "  that  of  the  three 
hypotheses  which  go  some  way  toward  a  physical  explanation  of  gravitation, 
every  one  involves  a  constant  expenditure  of  work."  [Eneyclopced,  Brit. 
9th  ed.     1876:  art.  "Attraction:"  vol.  in,  p.  66.) 
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It  is  the  inversion  of  the  sequence  taught  us  by  all  sufficiently  ob- 
servant experience,  that  motion  of  any  kind  or  form  is  ever  the 
product  of  force,  and  can  never  be  its  parent. 

Inadequacy  of  a  Vibratory  Sypoikeds. — But  after  all  this  lavish 
exercise  of  creative  power  and  ingenuity, — this  prodigal  expendi- 
ture of  kinetic  energy, — how  surprising  to  find  the  notable  inven- 
tion wholly  incompetent  to  produce  the  observed  phenomena.  Co- 
hesive force  (for  example)  apparently  incapable  of  exerting  any 
attractive  power  whatever  beyond  the  range  of  a  single  layer  of 
molecules,  that  is  beyond  the  distance  of  perhaps  the  five  hundred 
millionth  of  an  inch  from  its  center  of  action,  yet  exercises  for  an 
exceedingly  small  space  within  that  distance  a  holding  strength 
many  thousands  of  times  greater  than  the  all-pervading  power  of 
gravitation.  By  what  form  of  undulation,  oscillation,  or  impulsion, 
shall  we  represent  the  tenacity  of  a  steel  wire  sustaining  a  pull  of 
300,000  pounds  to  the  square  inch  beyond  the  limits  of  perhaps  the 
thousand-millionth  of  an  inch  between  its  molecules,  yet  exerting 
within  that  limit  an  insuperable  repulsion,  and  again  at  double  the 
distance  another  range  of  repulsion,  so  far  resisting  all  human 
efforts,  that  the  nicest  and  closest  approximation  of  the  severed  ends 
of  the  wire  shall  fail  to  develop  the  attraction  of  an  ounce  or  single 
grain?*  By  what  form  of  partial  differential  equation,  shall  this 
sudden  and  absolute  discontinuity  of  function  be  expounded  ?  Nay 
rather,  by  what  hallucination  of  metaphysical  assumption  have  in- 
telligent men  been  induced  to  waste  useful  time  and  ink  and  paper, 
on  the  chase  of  the  ignis-fatuus  of  cohesive  undulation  or  percus- 
sion? 

The  Authority  of  **  Sensible  ^^  Impressions. — But  it  is  insisted  that 
"the  principle  of  deriving  fundamental  conceptions  from  the  indi- 
cations of  the  senses  does  not  admit  of  regarding  any  force  varying 
with  distance  as  an  essential  quality  of  matter,  because  according 

*Prof.  Challis  thinks  "tho  ultimate  atoms  of  glass  are  kept  asunder 
by  the  repulsion  of  aetherial  undulations  which  have  their  origin  at  indi- 
vidual atoms,"  und  "  it  may  be  presumed  that  this  atomic  repulsion  is  attrib- 
utable to  undulations  incomparably  smaller  than  those  which  cause  the 
sensation  of  light. "  {^Principles  of  Mathematics  and  Physics.  1869  :  p.  456. ) 
But  the  luminiferous  vibrations  are  themselves  atomic.  What  lower  order 
of  atom  is  then  to  be  appealed  to  in  support  of  this  fanciful  and  inept 
hypothesis? 
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to  that  principle  we  must  in  seeking  for  the  simplest  idea  of  physi- 
cal force  have  regard  to  the  sense  of  t<mch"*  Let  us  inquire  then 
what  is  taught  us  by  tactile  experience  with  regard  to  th^  philoso- 
phy of  physical  contact.  In  the  celebrated  experiment  by  which 
Newton  first  measured  the  wave-lengths  of  light  from  the  colored 
rings  which  yet  bear  his  name,  he  found  that  on  placing  a  piece  of 
clean  plate  glass  upon  the  convex  surface  of  a  large  lens,  a  very 
considerable  pressure  was  required  to  exhaust  the  series  of  outcom- 
ing  interference  fringes  and  to  exhibit  the  central  black  spot.  Pro- 
fessor Robison  estimated  that  a  pressure  of  at  least  one  thousand 
ppunds  to  the  square  inch  was  necessary  to  effect  this  approach  to 
a  mathematical  contact  between  the  two  glasses.f  And  yet  even 
with  this  very  close  and  perfect  physical  contact  it  is  shown  that  at 
the  first  appearance  of  the  black  spot  between  the  glasses,  they  are 
still  separated  from  actual  or  mathematical  contact  by  the  space  of 
the  250,000th  of  an  inch. 

Material  Contact  not  Absolute, — Supposing  it  were  desired  to  di- 
rectly communicate  a  push  or  a  pull  through  the  distance  of  seven 
miles,  a  perfectly  straight  steel  bar  (properly  supported  on  friction 
rollers  through  that  space)  would  probably  be  as  efficient  a  mechan* 
ical  means  for  the  purpose  as  could  well  be  suggested.  And  yet  the 
blow  of  a  suitably  heavy  hammer  struck  upon  one  of  its  ends  would 

*  Prof.  James  Challis.  Principles  of  Mathematics  and  Physics.  1869 : 
p.  868, 

fA  System  of  Mechanical  Philosophy.  By  Prof.  John  Robison  :  vol,  i, 
sect.  241,  p.  250.  Dr.  Young  remarks  on  this:  "Hence  it  is  obvious  that 
whenever  two  pieces  of  glass  strike  each  other  without  exerting  a  pressure 
equal  to  a  thousand  pounds  on  a  square  inch,  they  may  effect  each  other's 
motion  without  actually  cominpj  into  contact.  Some  persons  might  per- 
haps be  disposed  to  attribute  this  repulsion  to  the  elasticity  of  particles  of 
air  adhering  to  the  glass,  but  I  have  found  that  the  experiment  succeeds 
equally  well  in  the  vacuum  of  an  air-pump.  We  must  therefore  be  con- 
tented to  acknowledge  our  total  ignorance  of  the  intimate  nature  of  forces 
of  every  kind."  (Lectures  on  Natural  Philosophy.  2  vols.  4to.  London, 
1807 :  lect.  iii:  vol.  i,  p.  28.)  And  Prof.  J.  Clerk  Maxwell  says  to  the 
same  effect:  "We  have  no  evidence  that  real  contact  eveftekes  place  be- 
tween two  bodies,  and  in  fact  when  bodies  are  pressed  against  each  other 
and  in  apparent  contact,  we  may  sometimes  actually  measure  the  distance 
between  them,  as  when  one  piece  of  glass  is  laid  on  another,  in  which  case 
a  considerable  pressure  must  be  applied  to  bring  the  surfaces  near  enough 
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require  very  nearly  two  seconds  for  its  transmission  and  delivery  at 
the  opposite  end.  Or  if  we  reduce  our  steel  punch  to  the  more 
manageable  length  of  (let  us  say)  one  foot,  then  the  blow  received 
by  it  from  a  hammer,  and  the  blow  given  out  by  it  at  the  other 
end,  will  be  separated  by  the  interval  of  the  18,000th  part  of  a 
second.  Assuming  the  actual  approach  of  the  hammer  face  to  the 
end  of  the  steel  punch  at  the  instant  of  impact  to  be  the  millionth 
of  an  inch,  we  may  even  compute  the  interval  of  time  elapsing 
between  the  delivery  of  the  blow  by  the  hammer  and  its  reception 
by  the  steel  punch,  at  the  1  -H  216000,000000  of  a  second;  an 
interval  of  time  real  enough  and  long  enough  to  permit  the  atoms 
of  the  iron  molecules  to  execute  from  1800  to  3200  of  their  normal 
oscillations  or  orbital  revolutions.  By  thus  considering  what  is 
really  signified  by  physical  contact  and  impact,  we  find  it  to  be 
something  quite  different  from  what  the  kinematist  would  suggest 
by  his  appeals  to  "  the  sense  of  touch.'' 

The  unlucky  boy  when  struck  in  the  face  with  a  ball,  or  wounded 
in  his  finger  with  his  jack-knife,  may  well  refuse  to  be  comforted  by 
the  assurance  that  neither  the  ball  which  bruised  his  face,  nor  the 
blade  which  penetrated  and  severed  the  capillary  vessels  of  his 
finger,  ever  approached  within  the  millionth  of  an  inch  of  his  flesh, 
or  probably  within  double  that  distance  from  it  But  the  philoso- 
pher who  aspires  to  construct  a  theory  of  universal  force  from  the 
inductions  of  experience,  should  at  least  sufficiently  develop  his  in- 
tellectual vision  to  avoid  accepting  coarse  and  external  resemblances 
as  evidences  of  co-ordinated  derivation,  or  adopting  the  unaualyzed 
impressions  of  unobservant  consciousness  as  the  revelations  of  axio- 
matic truth. 

Action  at  a  Didance, — But  here  our  investigation  is  undermining 
the  very  corner-stone  of  the  kinematic  system, — the  repudiation  of 
all  static  energy,  the  alleged  fundamental  absurdity  of  any  me- 
chanical action  at  a  distance.  That  '^a  thing  can  no  more  act 
where  it  is  not  than  when  it  is  not,"  is  a  plain  dictum  of  common- 
sense.'*'     Even  the  provisional  admission  of  such  a  supposition  is 

to  show  the  black  spot  of  Newton's  rings,  which  indicates  a  distance  of 
about  a  ten-thousandth  of  a  millimeter.''  {Encyclopcedia  Britanniea.  9th 
ed.     1876:  art.  *♦  Attraction :"  vol.  iii,  p.  63.) 

*  Prof.  James  Croll  believes  that  **  No  principle  will  ever  be  generally' 
received  that  stands  in  opposition  to  the  old  adage  '  A  thing  cannot  act 
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in  violation  of  the  canons  of  sound  thought,  and  is  contradictory 
of  one  of  the  most  obvious  aphorisms  of  logical  metaphysics.  What- 
ever our  refinements  as  to  the  real  nature  of  physical  contact  (it 
is  said),  this  action  is  none  the  less  a  fact  of  constant  and  familiar 
occurrence,  and  is  the  actual  method  of  kinetic  transference  mani- 
fested to  our  every-day  observation.  If  we  wish  to  give  a  billiard 
ball  a  definite  motion  in  a  specific  direction,  we  do  not  whistle  to 
the  ball,  or  attempt  to  **  psychologize  "  it ;  we  strike  it  with  a  cue. 
Is  it  conceivable  that  "  mere  brute  matter  "  should  be  more  "  spirit- 
ual "  than  man  himself? 

As  these  popular  and  taking  propositions  involve  purely  a  ques- 
tion of  physical  fact,  their  truth  can  never  be  decided  by  any 
introspections  of  the  consciousness,  by  any  deductions  from  the 
"  ego  cogito"  or  by  any  disquisitions  on  "  the  theory  of  conception." 
As  a  question  of  fact,  the  final  settlement  of  the  nature  of  material 
(xction  is  to  be  reached  only  by  the  converging  inductions  of  a 
critical  experience  (aided  and  enlightened  by  every  expedient  of  re- 
fined investigation),  and  by  the  necessary  inferences  from  such 
experience.  It  is  very  certain  that  a  material  body  must  exert  its 
action — either  at  some  distance,  or  at  no  distance,  that  is  by  abso- 
lute and  perfect  contact.  Have  we  at  present  the  means  of  intelli- 
gently probing  this  sharply  defined  issue  ?  * 

Action  at  no  Distance. — It  is  a  well-established  principle,  or  rather 
fact,  of  dynamics  that  finite  time  is  required  for  the  production  of 

where  it  is  not.'"  (L.  E.  D.  Phil.  Mag.  December,  1867:  vol.  xxxiv, 
p.  450.)  And  George  Hknry  Lewes  is  fully  persuaded  that  "  Action  at 
a  distance  (unless  understood  in  the  sense  of  action  through  unspecified  in- 
termediates) is  both  logically  and  physically  absurd."  { Problems  of  Life 
and  Mind.     1876:  vol.  ii,  appendix  C,  p.  484.) 

*Dr.  Oliver  J.  Lodge  has  remarked:  **  I  venture  to  think  that  putting; 
metaphysics  entirely  on  one  side  we  may  prove  in  a  perfectly  simple  and 
physical  manner  that  it  is  impo.ssible  for  two  bodies  not  in  contact  to  act 
directly  on  each  other :  "  and  he  defends  the  position  by  the  argument,  that 
since  action  and  re-action  are  equal  and  opposite,  and  since  ''  work  "  done 
upon  one  body  is  equal  to  the  "  energy  "  so  expended  by  the  opposite  body, 
**  the  distances  must  be  equal  but  not  opposite  ;  that  is,  the  two  bodies  must 
move  over  precisely  the  same  distance  and  in  the  same  sense  :  which  practi- 
cally asserts  that  they  move  together  and  are  in  contact  so  long  as  the 
action  is  going  on."  {L.  E.  D.  Phil.  Mag.  January,  1881 :  vol.  xi,  pp. 
36,  37.) 
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aoT  finite  velocitT,  or  of  anj  finite  change  in  velocity.  On! j  an 
infinite  force  could  gen^ate  motion  instantaneoo&lj,  and  this 
acting  tor  any  finite  time  would  prodaoe  an  infinite  vdocity.  Now 
the  impact  of  a  moving  body  upon  a  body  at  rest,  most  ooenr  in  the 
absolute  instant  of  contact.  No  modon  could  be  tzansnitted  before 
contact,  for  this  would  be  the  chimera — actio  m  distatu.  No  motion 
could  be  transmitted  after  contact,  for  then  the  impinging  body 
could  evidently  have  no  more  motion  than  the  body  im{Mnged  upon. 
And  no  motion  could  be  transmitted  at  the  intiant  of  contact,  for 
this  occupies  but  an  infinitesimal  of  time.  But  if  no  moti<Hi  could 
be  commuuicated  dther  before,  or  at,  or  after  contact,  it  is  very 
clearly  established  that  do  motion  whatever  could  possibly  be  de- 
rived from  impact  pure  and  simple.  This  conclusion — applicable 
alike  to  an  atom  or  a  planet — remains  equally  unaaeailable  what- 
ever be  the  magnitudes  of  the  bodies  in  action. 

We  are  thus  strongly  reminded  of  Zeno's  celebrated  paradox  as 
to  the  impossibility  of  motion.  For  while  the  kinematist  very  posi- 
tively assures  us  that  action  at  a  distance  is  a  metaphysical  impos- 
sibility, the  dynamist  assures  us  no  leas  po^tively  that  action  at  no 
distance  \&  a  demonstrated  physical  impossibility.^  But  if  mere 
kinetie  energy  cannot  be  transferred  excepting  through  a  vacant 


*  TbU  fojilion  i§  so  forcibly  stated  by  Prof.  Joseph  Batma  in  bis  abk 
Tr«ili*«  on  Moiecular  Physics,  that  a  quotation  from  that  work  5€ems  here 
etjf-ecia'Iy  apprc-priate.     **  Finite  velocity  cannot  be  c*:>mmunieaied  in  an 
indivUible  instant,  a?  we  hare  seen.    -    -    -    Kor  can  the  demonstration  be 
evad*id  by  having  recourse  to  the  multitude  of  points  among  which  tbo 
c-on:act  would  be  supposed  to  take  plac<:.     For     -     -     -     if  each  individ- 
ual point  of  matter  only  acquires  an  infinitesimal  velocity  ^rdt).  the  who«e 
muLtitcde  will  acquire  only  an  infinitesimal  velocity  ;  that  is.  there  will  be 
no  motion  caused  at  all.     Nor  can  it  be  said  that  the  motion  is  c«.»mmuni- 
cated  by  n:eacs  of  a  prolonged  contact.     A  prolonged  contact  is  impossi- 
ble unless  the  velocities  have  become  equal  at  the  very  commencement  of 
the  contact-     Therefore  if  velocity  were  communicated  bv  the  contact  of 
matter  with  matter,  it  would  have  to  be  communicated  in  the  verv  first 
instant  of  the  contact,  not  in  its  prolongation.       ...     Therefore  di*- 
tanee  is  a  necessary  condition  of  the  action  of  matter  upon  matter.     There- 
fore the  contact  between  the  agent  and  the  object  acted  upon  is  not  material 
but  virtual,  inasmuch  as  it  is  by  its  active  power  (rirtus),  not  by  its  matter, 
that  the  agent  reaches  the  matter  of  the  object  acted  upon."     (Molecular 
Mechanica.     8vo.     London,  1866  :  book  i.  prop.  3,  pp.  14.  15.) 
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space,  cl  fortiori  must  static  "  force  "  require  distance  as  the  indis- 
pensable condition  of  its  action. 

So  much  therefore  for  the  vaunted  dictum  of  "  common-sense :" 
and  so  much  for  the  antagonistic  dictum  whose  "  absurdity  is  so 
great  that  no  man  who  has  in  philosophical  matters  a  competent 
faculty  of  thinking  can  ever  fall  into  it!"*  And  this  absurd — this 
incomprehensible — this  inconceivable  proposition — that  matter  is 
capable  of  acting  only  where  it  is  not,  is  proved  by  the  incontestible 
conviction  of  reason  to  be  a  primary  and  necessary  truth:  and  the 
wondrous  scholastic  dogma  resisting  it — ^supposed  the  sacred  oracle 
of  a  mysterious  intuition, — is  but  the  detected  impostor  of  a  crude 
induction. 

True  meaning  of  Contact  Action. — To  confirm  however  the  explicit 
deductions  of  mechanical  theory  by  the  verifications  of  actual  ex- 
perience, let  us  examine  more  closely  the  true  character  of  that 
transmission  of  energy  by  impact  which  to  the  kinematist  appears 
to  furnish  so  simple  and  so  obvious  an  explanation  of  "  force." 
Taking  the  most  elementary  example  of  the  vis  a  tergo,  let  us  sup- 
pose two  precisely  similar  billiard-balls — A  and  B — on  the  perfectly 
smooth  surface  of  a  frozen  lake,  B  at  rest,  and  A  rolled  toward  it 
in  the  direct  line  joining  their  centers  of  inertia.  The  familiar  re- 
sult that  A  is  brought  to  rest  by  the  collision,  and  B  continues  the 
motion  in  the  same  direction  prolonged,  will  be  fluently  expluiued 
by  the  kinematist  as  a  mere  case  of  conservation,  or  the  persistence 
of  motion, — which  evidently  passes  at  the  instant  of  contact  directly 
from  A  to  B,  like  an  electric  charge. 

Overlooking — first,  the  fallacy  of  a  finite  velocity  passing  into  a 
body  instantaneously  (already  controverted),  there  is  a  second  diflS- 
culty,  that  motion — defined  as  a  change  of  position  in  a  body,  or 
the  occupation  of  successive  portions  of  space  by  a  body, — cannot 
exist  out  of  the  body,  cannot  therefore  pass  through  the  confines  of 
the  body.  But  admitting  for  the  moment  both  these  possibilities, — 
in  the  third  place,  how  could  the  ball  A  part  with  all  its  motion  to 

♦This  inconsiderate  utterance  of  Newton  in  his  oft>quoted  "  third  Bent- 
ley  letter,"  (Feb.  26,  1698,)  was  wholly  repudiated  by  him  a  quarter  of  a 
century  later,  when  with  a  graver  wisdom  he  asked  the  question :  "  Have 
not  the  small  particles  of  bodies  certain  powers,  virtues,  or  forces,  by  which 
they  act  at  a  distance?"  {Optics.  2d  edition.  1717:  book  iii,  query  81.) 
A  recantation  never  cited  by  the  kinematist. 
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another  ball  no  larger  than  itself?  The  two  possessing  the  same 
inertia,  why  did  not  A  expend  just  half  its  motion  on  collision  with 
B,  giving  the  latter  its  equal  share ;  and  thus  conserve  the  original 
momentum  by  the  double  mass  moving  conjointly  with  half  the 
velocity  ?  This  very  simple  question — it  is  safe  to  afi&rm — can  never 
be  answered  by  any  principles  of  the  science  of  kinematics. 

By  the  principles  of  dynamics,  these  three  queries  admit  of  a 
very  satisfactory  solution.  At  the  moment  of  physical  contact  be- 
tween the  two  balls,  (there  being  still  an  assignable  space  between 
them,)  their  approaching  surfaces  commence  mutually  to  encroach 
upon  a  power^l  molecular  repulsion  crowding  back  and  compress- 
ing more  closely  together  vast  multitudes  of  resisting  layers  of 
molecules  on  either  side,  until  their  combined  pressure  gradually 
absorbs  and  destroys  the  momentum  of  A,  while  simultaneously  ex- 
erting an  equal  stress  on  the  inertia  of  B.  And  thus  by  the  neces- 
sary equality  of  action  and  re-action,  the  centers  of  inertia  of  the 
two  balls  pass  successively  through  the  same  reversed  phases  of  ap- 
proach and  recession  during  the  brief  finite  Interval  of  physical 
contact,  attaining  a  relative  velocity  of  separation  precisely  equal 
to  that  of  the  encounter :  the  deformations  of  the  balls,  or  their 
compressions,  being  as  the  squares  of  the  absorbed  velocity,  and 
their  energy  of  recovery  being  as  the  square  roots  of  the  restored 
velocity.  So  far  therefore  from  the  original  motion  of  A  being 
transferred  to  B  (as  often  loosely  stated),  it  really  passes  continu- 
ously through  every  stage  of  decline  to  actual  rest;  and  a  new 
motion  commencing  from  zero  is  gradually  started  in  jB,  by  the  con- 
tinued application  of  an  elastic  pressure,  during  a  finite  time. 

To  take  one  more  example  in  illustration  of  the  impossibility  of 
action  at  no  distance,  let  us  suppose  an  ivory  ball  weighing  one 
ounce  to  be  centrally  struck  while  at  rest  by  another  ivory  ball 
weighing  four  ounces,  and  moving  with  a  velocity  of  10  feet  per 
second.  If  we  were  to  ignore  the  "  occult  "  force  of  elasticity,  and 
neglect  the  difficulties  already  exposed,  kinematics  would  give  the 
simple  result  of  a  common  velocity  of  the  two  balls  after  impact,  of 
8  feet  per  second :  4  X  10  being  equal  to  5  X  8.  But  this  is  not 
what  would  happen.  We  should  find  instead  that  the  four-ounce 
ball  has  its  velocity  reduced  to  6  feet  per  second,  while  the  one- 
ounce  ball  takes  up  a  velocity  of  16  feet  per  second  ; — just  double 
that  it  should  have  taken  were  action  at  no  distance  a  natural  pos- 
sibility :  the  latter  ball  absorbing  (so  to  speak)  the  whole  velocity 
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and  three-fifths  more,  while  the  former  has  expended  two-fifths  of 
its  original  velocity. 

Here  then  is  presented  a  new  difilcultj  on  the  kinematic  theory. 
In  what  possible  manner  can  a  body  moving  at  a  definite  rate  im- 
part to  another  body  by  simple  impact  a  velocity  considerably  higher 
than  that  possessed  by  itself?  By  kinematics,  this  question  also 
must  remain  forever  unanswered.  By  the  established  principles  of 
dynamics — there  being  no  actual  or  mathematical  contact  of  the 
two  balls, — the  static  energy  of  their  combined  compressions  or 
repulsions  acquired  during  the  time  of  their  physical  contact  pre- 
cisely equals  the  kinetic  energy  of  impact ;  and  consequently  on 
resilience  refunds  a  precisely  equal  kinetic  energy  of  separation  ; — 
to  wit,  a  relative  velocity  of  10  feet  per  second. 

ImpoasibiUty  of  Action  at  no  Distance. — It  turns  out  therefore 
when  we  examine  very  slightly  beneath  the  surface  of  "  sense  in- 
formation," that  impulsion  (so  perfectly  obvious  and  intelligible  to 
the  kinematist)  is  itself  a  very  notable  example  of  the  ultra-sensible 
and  recondite ;  * — that  the  vaunted  philosophy  of  "  the  sense  of 
touch  "  is  no  more  able  to  escape  from  the  dominion  of  the  unseen, 
the  hidden,  .the  enigmatical,  in  causation,  than  is  the  dynamism 
which  is  held  to  be  so  superficial,  credulous,  and  undiscerning. 

And  this  mysterious  but  necessary  principle  of  all  dynamics 
reaches  far  back  of  the  imagined  cases  of  corporeal  contact  in  col- 
lisions,— even  to  the  intimate  structure  of  the  densest  material ;  f 

*A8  acutely  remarked  by  the  eminent  mathematician — James  Ivory  : 
''A  little  reflection  is  sufficient  to  show  that  in  reality  we  have  no  clearer 
notion  of  impulse  as  the  cause  of  motion,  than  we  have  of  attraction.  We 
can  as  little  give  a  satisfactory  reason  why  motion  should  pass  out  of  one 
body  into  another  on  their  contact,  as  we  can  why  one  body  should  begin 
to  move,  or  have  its  motion  increased,  when  it  is  placed  near  another  body. 
-  -  -  If  then  we  are  apt  to  think  that  impulse  is  a  clearer  physical 
principle  than  attraction,  there  is  really  no  good  ground  for  the  distinction  ; 
it  has  its  origin  in  prejudice.''  (Encyclopasdia  Briiannica,  8th  ed.  1854  : 
art.  "Attraction:  "  vol  iv,  p.  220.) 

"  When  the  Newtonians  were  accused  of  introducing  into  philosophy  an 
unknown  cause  which  they  termed  aiiractionf  they  justly  replied  that  they 
knew  as  much  respecting  attraction  as  their  opponents  did  about  impulse." 
Dr.  William  Whewell.  {History  of  Scientific  Ideas,  1868  :  book  iii, 
chap.  IX,  sect.  8 :  vol.  i,  p.  278.) 

f  There  is  good  reason  to  think  that  absolute  contact  never  takes  place  in 
the  component  parts  of  the  hardest  and  most  compact  solid  bodies. ' '    James 

11 
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for  it  is  demonstrable  that  the  component  molecules  and  atoms  of 
the  hardest  steel  are  far  from  being  in  contact ;  that  carbon  mol- 
ecules have  room  enough— even  when  crystal-bound  in  diamond — 
to  freelj  execute  the  oscillations  constituting  its  varying  tempera- 
ture by  constant  exchanges,  and  to  so  alter  their  relative  excurdons 
as  to  represent  the  changed  specific  gravity  due  to  varying  temper- 
ature. 

The  conclusion  reached,  we  would  wish  to  express  in  the  most 
emphatic  and  unequivocal  terms : — that  in  all  nature  we  have  as 
yet  been  furnished  with  no  example  of  absolute  contact  action ; — 
that  "  action  at  no  distance  "  is  sheer  physical  impambility; — thai 
in  utter  scorn  of  venerable  scholastic  axioms,  matter  is  forever  in- 
capable of  influencing  other  matter  in  any  manner  whatever  or  in 
any  degree  whatever — excepting  "  where  it  is  not  I"  And  thus  the 
paradox  of  Zeno  receives  its  solution  by  the  thorough  confutation 
of  kinematism  at  every  point — ^inductive  or  deductive, — theoretical 
or  experimental. 

''  OecuU  QualUies" — And  now  we  are  fully  prepared  to  ^icounter 
the  portentous  arraignment  of  having  recourse  to  the  witch-craft 
of  magical  virtues  and  to  the  mystery  of  "  occult  qualities."  What 
then  is  the  precise  import  of  this  supposed  obnoxious  epithet  occuH 
as  applied  to  material  property  or  quality  ?  A  property  whose  ex- 
istence is  once  clearly  demonstrated,  can  scarcely  with  propriety  be 
characterized  as  hidden,  unknown,  or  undiscovered.'*'     Rather  are 


Ivory.  {Encyclopced.  Brit.  8th  ed  :  vol.  iv,  p.  220.)  The  case  of  simple 
traction  by  a  "solid"  metallic  rod  can  be  explained  09»Zy — (as  J.  Clerk 
Maxwell  has  well  stated) — "by  the  existence  of  internal  forces  in  its 
substance"  or  "between  the  particles  of  which  the  rod  is  composed,  that 
is  between  bodies  at  distances  which  though  small  must  be  finite,"  and 
for  these  tensions  acting  through  small  distances — "  we  are  as  little  able  to 
account  as  for  the  action  at  any  distance,  however  great."  (A  Treatise  on 
Elecir-iciiy  and  Magnetism.  8vo.  2  vols.  1873 :  part  I,  chap,  v,  sect.  105 : 
vol.  I,  p.  123.) 

*  Leibnitz  in  his  memorable  controversy  with  Newton  regarding  the 
authorship  of  the  infinitesimal  calculus,  took  occasion — with  a  somewhat 
amusing  though  ill-tempered  irrelevancy,  to  assail  his  rival's  mechanical 
philosophy.  In  a  published  letter  he  says :  "  His  philosophy  appears  to  me 
somewhat  strange,  and  I  do  not  believe  that  it  can  ever  be  established.  If 
all  bodies  possess  gravity,  it  necessarily  follows  (however  the  defenders  of 
the  system  may  speak,  and  whatever  heat  they  may  display),  that  gravity 
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these  terms  applicable  to  pretended  explanations — having  no  basis 
in  fact  or  in  reason — proffered  in  the  vain  hope  of  avoiding  unex- 
pected or  undesired  inductions.  But  if  the  phrase  be  designed  to 
stigmatize  either  the  absolute  cause  of  original  properties  or  their 
mode  of  operation,  as  obscure,  hidden,  inexplicable,  then  the  epithet 
is  but  the  expression  of  a  necessary  and  universal  truth,  which  may 
be  accepted  with  entire  satisfaction. 

On  contemplating  the  backward  steps  of  efficient  causation,  we 
find  them  not  only  finite  in  number,  but  in  any  case  even  surpris- 
ingly few, — ^if  we  neglect  the  complications  of  perturbation,  and 
the  successions  of  iteration  in  time.  When  we  arrive  at  the  prim- 
itive efficient  cause,  (if  we  accept  it  as  ultimate,)  this  is  by  admis- 
sion and  very  definition — inexplicable ;  since  any  attempt  to  explain 
it,  necessarily  refers  it  to  an  antecedent  cause,  and  thus  denies  it  to 
be  ultimate.*     Or  if  this  denial  be  insisted  on,  then  the  series  of 

must  be  a  scholastic  occult  quality,  or  the  effect  of  a  miracle.  ...  Nor 
do  I  find  a  vacuum  established  by  the  reasons  of  Mr.  Newton,  or  of  his 
partizans,  any  more  than  his  pretended  '  universal  gravitation,'  or  than  his 
^  atoms.'  No  one — unless  with  very  contracted  views— can  believe  either 
in  the  vacuum,  or  in  the  atoms." 

With  equal  dignity  and  cogency,  Nkwton  replied  to  this  tirade,  in  a 
letter  dated  February  26, 1716,  that  he  was  not  to  be  drawn  by  M.  Leibnitz 
into  a  dispute  which  was  nothing  to  the  question  in  hand.  **  As  for  phil- 
osophy, he  colludes  in  the  significations  of  words,  calling  those  things 
*  miracles '  which  create  no  wonder ;  and  those  things  *  occult  qualities ' 
whose  causes  are  occult,  though  the  qualities  themselves  be  manifest." 
(Raphson^s  History  of  Fluxions.  Also  the  Works  of  Isaac  Newton j  edited 
by  Samuel  Horsley.  6  vols,  quarto.  London,  1779-1786:  where  both  let- 
ters are  given:  vol.  iv,  pp.  696,  698.) 

♦Says  Roger  Cotes  in  his  admirable  Preface  to  the  Principia:  '*  Since 
causes  naturally  recede  in  a  continued  chain  from  the  more  compounded  to 
the  more  simple,  when  the  most  simple  is  reached  no  further  backward  step 
is  possible.  Hence  an  ultimate  cause  cannot  admit  of  any  mechanical  ex- 
planation ;  for  if  it  could,  it  would  by  that  very  fact  cease  to  be  ultimate. 
Will  you  therefore  banish  ultimate  causes  by  calling  them  *  occult?'  Then 
those  immediately  depending  on  such  must  next  alike  be  banished,  and 
straightway  those  next  following ;  until  relieved  from  every  vestige  of  a 
cause,  philosophy  shall  indeed  stand  purged  I "  (Newton's  Principia.  Second 
edition.     1718.     Preface.) 

Says  Sir  William  Hamilton,  *'As  every  effect  is  only  produced  by  the 
concurrence  of  at  least  two  causes,  and  as  these  concurrent  or  co-efficient 
causes  in  fact  constitute  the  effect,  it  follows  that  the  lower  we  descend  in 
the  series  of  causes,  the  more  complex  will  be  the  product ;  and  that  the 
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explanations  is  necessarily  illimitable,  and  as  necessarily  beyond  the 
grasp  of  human  comprehension.  Do  what  we  will  we  caonot  escape 
the  inexorable  logic  of  fact, — the  certainty  of  conviction  that  the 
ultimate  must  in  the  nature  of  things  be  &rever  die  anintdligible» 
the  inexplicable,  the  inscrutable; — that  (paradoxical  as  it  may 
sound)  no  explanation  can  be  accounted  final  until  it  has  been  pur- 
sued backward  to  the  unexplainable. 

And  this  furnishes  an  additional  objection  to  the  kinematic 
scheme, — that  it  leaves  a  vast  domain^ — a  phantasmagoria  of  inoon* 
sequent  motions — still  to  be  explained ; — that  however  irrational  or 
inexplicable  its  last  postulate,  it  does  not  attain  to  that  somplicity 
of  inherent,  inscrutable,  attribute  of  power,  which  most  ever  be  the 
test  of  final  resolution. 

He  who  supposes,  therefore,  **  that  the  information  of  the  soiaes 
is  adequate  (with  the  aid  of  mathematical  reasoning)  to  explain 
phenomena  of  all  kinds"  who  refuses  to  admit  '* that  ihexe  are 
physical  operations  which  are — and  ever  will  be  incomprehenable 
by  us/'  betrays  a  very  imperfect  idea — no  less  of  the  impassable 
limitations  of  finite  intellect,  than  of  the  fathomless  profundity  of 
nature's  system."*"  He  who  thinks  that  by  formally  repudiating  the 
mysterious,  and  confidently  discarding  the  unknown,  he  thereby 

higher  we  ascend,  it  will  be  the  more  simple.  -  -  -  And  as  each  step  in 
the  procedure  carrie<»  us  from  the  more  complex  to  the  more  simple,  and 
consequently  nearer  to  unity,  we  at  last  arrive  at  that  unity  itself, — at  that 
ultimate  cause,  which  as  ultimate  cannot  again  be  conceived  as  an  effect.'' 
{LerAures  on  Meiaphyncs :  lect.  rii,  p.  42,  of  Am.  edition.  8vo.  Boston, 
1859.) 

Says  Herbert  Spencer,  **  It  obviously  follows  that  the  most  general 
truth  not  admitting  of  inclusion  in  any  other,  does  not  admit  of  interpre- 
tation. Of  necessity  therefore,  explanation  must  eventually  bring  us  down 
to  the  inexplicable.  The  deepest  truth  which  we  can  get  at  must  be  unac- 
countable."    {First  Principles.     2d  edition,  1869:  part  i,  chap.  4,  p.  73.) 

*  Prof.  Jamsa  Cuallis,  in  an  essay  **  On  the  Fundamental  Ideas  of 
Matter  and  Force  in  Theoretical  Physics,"  maintains  that  when  there  is  no 
apparent  contact  between  bodies,  ^'  it  must^till  be  concluded  that  the  press- 
ing body  although  invisible,  exists, — unless  we  are  prepared  to  admit  that 
there  are  physical  operations  which  are  and  ever  will  be  incomprehensible 
by  us.  This  admis'ion  is  incompatible  with  the  principles  of  the  philosophy 
I  am  advocating,  which  assume  that  the  information  of  the  senses  is  ade- 
quate— with  the  aid  of  mathematical  reasoning — to  explain  phenomena  of 
all  kinds."     L.  E.  D.  Phil.  Mag.     June,  1866:  vol.  xxxi,  p.  467.) 


PHILOSOPHICAL   SOCIETY   OF   WASHINGTON.  165 

abolishes  or  in  the  slightest  degree  diminishes  his  insuperable  nes- 
cience of  the  ultimate, — but  imitates  the  ostrich,  and  deludes 
himself.* 

When  men  not  yet  emancipated  from  the  realism  of  mediaeval 
scholasticism  began  to  turn  their  attention  from  the  dreams  of 
ontology  to  the  actualities  of  sensible  phenomena,  it  is  scarcely  to 
be  wondered  at  that  to  every  abstracted  property  of  things  around 
them,  they  gave  "  a  local  habitation  and  a  name ; "  until  the  ban- 
ished Nereids  and  Oreads,  the  Naiads  and  Dryads,  the  Sylphs  and 
Gnomes,  of  poetic  fable,  were  re-habilitated  in  a  very  pantheon  of 
"  occult  qualities."  When  in  a  later  age  a  larger  observation  and 
a  more  mathematical  logic  replaced  these  entities  by  more  mechani- 
cal conceptions,  it  is  perhaps  as  little  surprising — in  the  momentum 
of  re-action — that  the  term  "occult  quality"  should  become  a 
shibboleth  of  aversion,  of  apprehension,  and  of  opprobrium,  the 
imputation  of  which  should  disturb  the  philosophy  of  even  a  New- 
ton. But  that  we  of  the  nineteenth  century, — capable  of  under- 
standing and  of  estimating  at  their  approximate  value  the  limits  of 
these  oscillations  of  intellectual  kinetics,  should  be  equally  the 
timid  servitors  of  a  vocabulary — seems  less  excusable.  Whether 
the  intended  reproach  be  applied  to  the  existence  of  demonstrated 
qualities,  or  more  critically  to  their  caiise  and  mode  of  action,  is 
practically  of  little  consequence.  Let  it  be  frankly  avowed, — let 
it  be  boldly  heralded,  that  in  their  essence  all  the  primal  qualities 
of  matter  are  "  occult ; "  and  must  oftnecessity  forever  remain  so. 
Let  it  be  recognized — with  a  fitting  modesty — that  this  veil  of  Isis 
shall  never  be  removed  by  mortal  hands.f 

*The  continental  philosophers  of  the  seventeenth  century  desired  not 
only  to  abolish  the  fanciful  qualities  of  bodies  invented  by  their  predeces- 
sors, but  (as  has  been  well  said)  'Hhey  tried  also  to  abolish  their  own  ignor- 
ance of  the  causes  of  the  sensible  qualities  of  matter.  They  would  not 
have  occult  causes^  and  Leibnitz  plainly  confounds  occult  quality  with  oc- 
cult cause.  But  it  is  needless  to  dwell  upon  the  fact  that  the  ultimate 
causes  of  all  qualities  are  occult."  English  Cyclopcedia — Division  of  Arts 
and  Sciences:  art.  "Attraction  :  "  vol.  i,  col.  739.) 

•j"  Tov  Ifiov  tt^ttAoj/  oudet^  ttw  Ovtito^  d-£xaAy^e. — Inscription  in  the  tem- 
ple of  Athene-Isis,  at  Sais  on  the  Nile.  "  My  veil  no  mortal  ever  with- 
drew." 

"In  bodies  we  see  only  their  figures  and  colors,  [etc.]  -  -  -  but  their 
inward  substances  are  not  to  be  known  either  by  our  senses,  or  by  any  reflex 
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The  Import  of  a  "  Medianleal"  SgiUm. — It  has  been  a  fond  «»- 
samptiou  of  the  kinamadst  that  bis  all-embracing  system  of  motum 
aa  the  origin  and  essence  of  pheaomena,  is  pre-emioeDtl;  the  "me- 
chanical "  theory  of  nature  as  contrasted  with  a  "  mystical "  or 
"  transcendental "  theory.  It  may  be  well  therefore  to  confer 
what  is  really  signified  by  the  term  "  mechanicaL" 

TTnderljring  every  possible  coDceptlon  of  the  dmplest  element  of 
a  "  machine  "  are  two  essentia)  poatnlates : — Gret,  the  necessi^  of  a 
frame-work  invested  with  the  inherent  qualities  giving  it  structural 
consistence  and  endurance, — and  secondly,  the  necessity  of  a  store 
of  potential  energy  by  which  it  may  be  actuated  and  made  opta- 
tive :  since  it  is  ui  elementary  truism  that  no  machine  can  oriffinaU 
energy. 

The  geometrician  who  ambitiona  of  placing  his  science  on  a  more 
rational  basis  should  announce  a  new  system  rejecting  all  aseamp- 
tions  and  establishing  its  theorrans  by  no  propositions  which  had 
not  first  been  mathematically  demonstrated,  might  possibly  receive 
the  applause  of  the  inexpert,  but  would  not  be  likely  to  meet  with 
approbation  or  eDConragement  from  the  great  jury  of  his  brother 
geometers.  The  physicist  who  proclaims  ihat  he  undertakes  (o 
build  op  a  system  of  loechanical  laws  on  a  foundation  exclusively- 
mechanical,  acta  in  no  sense  and  in  no  d^ree  less  irrationally. 
Probably  his  first  requirement  will  be — "  given  a  rigid  body."    Bat 

set  of  our  mioda."     Isaac  Newton.     {Principia.     1687:  book  iii, — con- 
cluding "Khotium.") 

"  In  f>ct  the  cauiei  of  all  phenomena  are  at  last  occult.  There  baa  bow- 
ever  obtained  a  not  unnatural  presumption  againEt  Bucb  caiuei ;  Mtd  tbi* 
presumption  though  onen  salutary  has  somcunii.'T  opemlfii  i 
togeouily  to  science. "  Sir  William  HAMii.Tuv.  .  Dl^-umi""''"'  PhiUM^.- 
phy  and  Literature.     8vo.     London,  1852:  ippendii  i.  p.  611.) 

"  The  first  causes  of  phenomena  lie  beyoinl  ih? 
ceptivB  and  reasoning  faculties.     ■    ■    -    l^dr  id 
oHgin  are  for  ua  inicruUble  mjsteries."     I)r    .\.  W.  Uorr- 
duetio*  to  Modem  Chemiatry.     1865;  lee.  a.  \ 

"Ultimate  icienlific  ideas  then   are  all  r. 
cannot  be  comprehended.     ...    Alike  t 
worlds,  the  man  of  science  sees  bioualf  iu ' 
of  which  he  can  discover  autl  I 

all  diractioD*  bit  investigations  ev      1>- 
insoluble  enigroa ;  and  be  ever 
enigma."     Bibbkkt  Spkkgir. 
cbap.  in :  sect.  2\,  pp.  66,  67.) 
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has  not  as  yet  been  satisfactorily  made  out.  The  craving  of  the 
intellect  for  unity  must  therefore  pursue  its  quest  beyond  and  above 
the  material  empire  of  the  physical  forces. 

The  Conception  of  Natural  ^^  Law^ — ^The  habitudes  of  forces 
form  the  ultimate  goal  and  boundary  of  scientific  thought :  and  as 
the  ascertainment  and  assignment  of  these  habitudes  (which  we 
formulate  as  "  laws  "  of  matter)  form  the  ohjed  of  all  science,  so 
are  their  unerring  certainty  and  uniformity  of  action  at  once  the 
necessary  postulates  and  the  sole  condition  of  all  science.  But  the 
formulated  "  law  "  is  but  our  mental  concept  of  a  habitude  and  a 
constancy  whose  method  forever  eludes  our  widest  grasp,  while  for- 
ever challenging  our  most  daring  speculation.  What  is  a  law  of 
nature  ?  What  i?  there  behind  it — to  ordain  or  to  enforce  it.  Do 
forces  conform  to  the  canons  of  an  implicit  prescription  ?  Or  is 
the  so-called  "  law  "  but  the  summary  and  explication  of  autogen- 
ous deportment?  Whichever  be  our  assumption,  the  marvel  and 
the  incomprehensibility  alike  remain. 

Sir  John  Herschel,  in  a  playful  colloquy  "  On  Atoms,"  referring 
to  their  prompt  obedience  to  the  laws  of  their  being,  pithily  asks : 
"  Do  they  know  them  ?  Can  they  remember  them  ?  How  else  can 
they  obey  them  ? — conform  to  a  fixed  rule !  Then  they  must  be  able 
to  apply  the  rule  as  the  case  arises.  -  -  -  Their  movements, 
their  interchanges,  their  '  hates  and  loves,'  their  *  attractions  and  re- 
pulsions,' their  *  correlations,'  are  all  determined  on  the  very  instant. 
There  is  no  hesitation,  no  blundering,  no  trial  and  error.  A  prob- 
lem of  dynamics  which  would  drive  Lagrange  mad  is  solved 
instanter.  A  differential  equation  which  algebraically  written  out 
would  belt  the  earth,  is  integrated  in  an  eye-twinkle."  * 

When  we  ask  ourselves  what  these  inflexible  and  unfailing  laws  of 


ment  of  the  subject,  "the  conservation  of  electricity;  "  holding  "that 
electricity,  whatever  it  may  prove  to  be,  is  not  matter  and  is  not  energy," 
and  "  that  it  can  neither  be  created  nor  destroyed."  (Nature.  May  26, 
1881 :  vol.  XXIV,  p.  78. — Elementary  Lessons,  [etc.]  12  mo.  London,  1881.) 
The  electric  and  caloric  fluids  furnish  a  very  striking  and  suggestive 
parallelism  ;  and  the  common  rotatory  glass  cylinder  would  have  furnished 
Kumford  with  as  pertinent  a  theme  for  his  argument  as  his  gun-boring 
lathe. 

*  Fortnightly  Review.     May  15,  1865:  pp.  83,  84.     Also,  Familiar  Lec^ 
tures  on  Scientifie  Subjects.     London,  1866  :  pp.  456,  468. 
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conservation  of  energy ;  there  could  be  no  such  thing  as  the  pro- 
duction of  energy. 

Force — Real  and  Indispensable, — "  Force  "  then  is  not  a  metapho- 
rical abstraction  :  it  is  not  a  convenient  asylum  of  ignorance.  It 
is  the  most  real, — the  most  fundamental, — the  most  inseparable  of 
material  attributes.  It  is  the  potency  and  faculty  whereby  all  in- 
organic— no  less  than  organic — ^forms  are  builded,  and  whereby 
alone  their  kaleidoscopic  phenomena  are  revealed  to  our  percep- 
tions. And  it  is  from  the  never  resting  antagonisms  and  reprisals 
of  diverse  forces  that  are  made  up  the  activity,  the  life,  and  the 
glory  of  the  world  in  which  we  have  our  being ;  to  whose  ever 
changing — ever  becoming — ever  nascent  pageantry,  the  poetry  of 
antiquity  has  given  the  name — Natura. 

In  spite  of  every  eflTort  made  to  realize  a  favorite  dream,  there 
is  no  "  unity  of  force."  To  the  dynamics  of  even  a  single  mol- 
ecule, the  contestation  and  constraint  of  at  least  two  opposite  resist- 
ing agencies  are  indispensable :  and  in  the  various  play  of  matter^ 
other  such  agencies  are  no  less  clearly  manifested.  Nor  is  the 
certainty  of  multiplicity,  in  the  slightest  degree  impairexl  by  our 
admitted  ignorance  as  to  the  final  number  of  primeval  forces.  It 
may  be  that  chemical  affinity,  and  magnetism,  are  like  heat,  and 
electricity,*  merely  derivative  forms  of  energy ;  but  at  least  this 

*  It  is  not  a  little  remarkable  that  a  tendency  seems  lately  to  have  arisen 
to  assign  electricity  to  the  station  of  a  primitive  force  ;  and  several  physicists 
have  almost  simultaneously  maintained  its  indestructibility  and  inconverti- 
bility. 

Dr.  O.  J.  Lodge,  in  a  lecture  delivered  at  the  London  Institution,  De- 
cember 16,  1880,  says:  *'  To  the  question  What  is  electricity? — We  cannot 
assert  that  it  is  a  form  of  matter,  neither  can  we  deny  it ;  on  the  other  hand 
we  certainly  cannot  assert  that  it  is  a  form  of  energy,  and  I  should  be  dis- 
posed to  deny  it.  -  -  -  It  is  as  impossible  to  generate  electricity  in  the 
sense  I  am  trying  to  give  the  word,  as  it  is  to  produce  matter  I  *'  {Nature. 
January  27,  1881 :  vol.  xxiii,  p.  302.) 

Mr.  G.  LiPPMAN,  in  a  memoir  presented  to  the  Academic  des  Sciences 
of  France,  May  2,  1881,  maintains  that  all  electrical  changes  have  an 
algebraic  sum  of  zero  :  or  in  other  words,  that  electricity  can  neither  be 
created  nor  destroyed  :  the  subject  of  the  paper  being  **  The  Conservation  of 
Electricity."  (Comptes  Rendus.  1881 :  vol.  xcii,  p.  1049.— Also,  L.  E.  D. 
Phil.  Mag.     June,  1881  :  vol.  xi,  p.  474.) 

Prof.  Sylvanus  P.  Thompson,  '» in  Elementary  Lessons  in  Elec- 
tricity," (preface,)  also  maintains  as  an  important  hypothesis  in  the  treat- 
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has  not  as  yet  been  satisfactorily  made  out.  The  craving  of  the 
intellect  for  unity  must  therefore  pursue  its  quest  beyond  and  above 
the  material  empire  of  the  physical  forces. 

The  Canception  of  Natural  "Law.** — The  habitudes  of  forces 
form  the  ultimate  goal  and  boundary  of  scientific  thought :  and  as 
the  ascertainment  and  assignment  of  these  habitudes  (which  we 
formulate  as  "  laws "  of  matter)  form  the  object  of  all  science,  so 
are  their  unerring  certainty  and  uniformity  of  action  at  once  the 
necessary  postuUdea  and  the  sole  condition  of  all  science.  But  the 
formulated  "  law  "  is  but  our  mental  concept  of  a  habitude  and  a 
constancy  whose  method  forever  eludes  our  widest  grasp,  while  for- 
ever challenging  our  most  daring  speculation.  What  is  a  law  of 
nature  ?  What  i?  there  behind  it — to  ordain  or  to  enforce  it.  Do 
forces  conform  to  the  canons  of  an  implicit  prescription  ?  Or  is 
the  so-called  "  law  "  but  the  summary  and  explication  of  autogen- 
ous deportment  ?  Whichever  be  our  assumption,  the  marvel  and 
the  incomprehensibility  alike  remain. 

Sir  John  Herschel,  in  a  playful  colloquy  "  On  Atoms,"  referring 
to  their  prompt  obedience  to  the  laws  of  their  being,  pithily  asks : 
"  Do  they  know  them  ?  Can  they  remember  them  ?  How  else  can 
they  obey  them  ? — conform  to  a  fixed  rule !  Then  they  must  be  able 
to  apply  the  rule  as  the  case  arises.  -  -  -  Their  movements, 
their  interchanges,  their  *  hates  and  loves,'  their  *  attractions  and  re- 
pulsions/ their  *  correlations,'  are  all  determined  on  the  very  instant. 
There  is  no  hesitation,  no  blundering,  no  trial  and  error.  A  prob- 
lem of  dynamics  which  would  drive  Lagrange  mad  is  solved 
instanter.  A  differential  equation  which  algebraically  written  out 
would  belt  the  earth,  is  integrated  in  an  eye-twinkle."  * 

When  we  ask  ourselves  what  these  inflexible  and  unfailing  laws  of 

ment  of  the  subject,  **the  conservation  of  electricity;  '*  holding  "that 
electricity,  whatever  it  may  prove  to  be,  is  not  matter  and  is  not  energy," 
and 'Hhat  it  can  neither  be  created  nor  destroyed."  (Nature,  May  26, 
1881 :  vol.  XXIV,  p.  78. — Elementary  LessonSj  [etc.]  12  mo.  London,  1881.) 
The  electric  and  caloric  fluids  furnish  a  very  striking  and  suggestive 
parallelism  ;  and  the  common  rotatory  glass  cylinder  would  have  furnished 
Kumford  with  as  pertinent  a  theme  for  his  argument  as  his  gun-boring 
lathe. 

*  Fortnightly  Review,     May  15,  1865:  pp.  83,  84.     Also,  Familiar  Lee^ 
tures  on  Scientifie  Subjects.     London,  1866  :  pp.  456,  468. 
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force  really  mean  ? — Why  they  are  thus  and  not  otherwise  ? — ^Why 
they  are  so  diverse  and  irreducible,  and  each  so  perfectly  auto- 
cratic ? — Why  for  example  independent  molecules  bound  in  the 
cohesion  and  adhesion  of  the  "  liquid  "  or  the  "  solid  "  condition, 
should  exhibit  an  attraction  for  each  other  a  thousand-fold  stronger 
than  their  mutual  gravitation  ? — Why  two  atoms  within  a  molecule 
should  cling  together  with  a  tenacity  only  increasing  with  their  en- 
forced centrifugal  separation,  while  perfectly  similar  atoms  not  thus 
united  attract  each  other  with  a  strength  decreasing  with  the  second 
power  of  their  distance  ? — Why  the  chemical  affinity  of  dissimilar 
molecules  shall  attach  them  with  a  force  incomparably  greater  than 
even  that  of  their  physical  cohesion  ? — ^so  that  a  drop  of  water  may 
be  shattered  and   lifted  by  the  sun-beam,  precipitated  in  snow, 
ground  beneath  a  glacier,  re-melted  and  dashed  to  foam  in  tumb- 
ling cataracts,  may  be  combined  in  the  solid  substance  of  a  hydrated 
crystal  or  in  the  complex  constitution  of  an  organic  being,  may  be 
tortured  in  the  chemist's  retort  or  forced  in  hissing  fury  through 
the  steam-engine,  may  pass  through  protean  changes  more  varied 
than  fable  ever  fancied,  and  yet  in  all  these  marvellous  pilgrimages 
shall  never  loosen  its  structure  as  a  compounded  molecule  of  hydro- 
gen and  oxygen : — Why  these  same  elements — so  firmly  enchained 
that  the  oxygen  will  quit  its  grasp  only  under  the  decomposing  en- 
ticement of  a  more  powerful  affinity,  or   under  the  dissociative 
violence  of  a  molecular  velocity  and  clash  representing  the  temper- 
ature of  highest  incandescence, — are  yet  so  averse  to  separate  con- 
densation that  only  the  combination  of  extremest  cold  and  pressure 
attainable  by  human  artifice  has  succeeded  in  bringing  the  molecules 
of  either  to  a  momentary  liquid  or  solid  cohesion? — we  find  such 
questionings  though  irresistibly  suggested,  as  irreversibly  removed 
outside  the  pale  of  oracle  or  answer.     There  is  no  mystery  in  the 
world  of  mind,  that  is  not  fully  parallelled  by  mysteries  as  bewilder- 
ing in  the  world  of  matter. 

Hemmed  in  by  the  impassable  limitations  of  a  restricted  experi- 
ence and  of  a  no  less  restricted  faculty  of  reason,  we  find  the  finite 
radius  of  our  science  touching  in  every  direction  the  shadowy  uni- 
verse of  nescience ;  and  where  most  we  seem  to  know,  there  most 
we  encounter  the  cloud-land  of  the  unknowable.  In  our  highest 
reach  and  proudest  triumph  of  analytic  achievement, — in  that 
symbolical  reasoning  upon  quantitive  relation  which  we  call  par 
excellence  the  "  mathematical," — we  find  that  our  symbols  over-step 
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their  appointed  purpose,  and  our  equations  traversing  the  mystic 
region  of  "  imaginary  "  expressions,  transcend  alike  our  interpreta- 
tion and  our  comprehension. 

Final  Unity  of  Causation, — As  every  suggestion  of  an  assignable 
limit  to  space  or  time  directly  impels  us  to  "  overleap  all  bounds," 
so  the  very  definiteness  of  the  physical  leads  us  to  spring  in  imagi- 
nation beyond  its  frontiers,  and  to  seek  refuge  in  the  transcen- 
dental;— not  the  supernatural  as  replacing  or  suspending  the  natu- 
ral, but  as  supplementing  and  completing  it — the  ultra-natural, — 
in  its  best  and  highest  sense  the  metaphysical.  Incapable  though 
we  be  of  realizing  in  thought  anything  but  the  finite  and  the  rela- 
tive, we  none  the  less  find  ourselves  alike  incapable  of  confining 
our  thought  to  these ;  and  the  necessity  which  inexorably  forbids 
our  conception  of  the  infinite  and  the  absolute,  no  less  imperiously 
compels  our  unhesitating  acceptance  of  the  unknown  infinite  and 
absolute  as  the  unavoidable  counterparts  of  the  known  finite  and 
relative.* 

Our  visible  material  universe — to  all  appearance  limited  in  ex- 
tent— an  islet  in  the  boundless  void, — is  no  less  limited  in  duration, — 
at  least  as  to  any  of  its  ^pects  now  displayed.  Nor  have  the  fall- 
ing leaf  or  the  ageing  man,  the  disappearance  of  races  or  the  past 
extinction  of  species  of  genera  and  of  orders, — more  clearly  in- 
scribed upon  them,  the  universal  law  and  lesson  of  ephemeral  birth 
development  and  decay,  than  have  the  starry  heavens  themselves. 
Under  the  present  system  of  dynamic  law,  it  is  certain  that  as  radia- 
ting and  cooling  bodies, 

''  The  stars  shall  fade  away,  the  sun  himself 
Grow  dim  with  age,  and  nature  sink  in  years." 

♦Sir  William  Hamilton  has  well  remarked  (in  his  Essay  on  the 
** Philosophy  of  the  Unconditioned"):  "The  Infinite  and  the  Absolute 
(properly  so  called)  are  thus  equally  inconceivable  to  us.  -  -  -  We  are 
thus  taught  the  salutary  lesson  that  the  capacity  of  thought  is  not  to  be 
constituted  into  the  measure  of  existence  ;  and  are  warned  from  recognizing 
the  domain  of  our  knowledge  as  necessarily  co-extensive  with  the  horizon 
of  our  faith.  And  by  a  wonderful  revelation  we  are  thus  in  the  very  con- 
sciousness of  our  inability  to  conceive  aught  above  the  relative  and  finite, 
inspired  with  a  belief  in  the  existence  of  something  unconditional  beyond 
the  sphere  of  all  comprehensible  reality."  (Discussions  on  PhiXoaophy  and 
Literature.  8vo.  London,  1852:  part  i,  pp.  18  and  15.)  This  Essay — a 
Review  of  Victor  Cousin's  Cours  de  Philosophies — was  originally  published 
in  the  Edinburgh  Review^  October,  1829  :  vol.  T,  pp.  194-221. 
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Nor  is  there  known  to  science  any  natural  process  whereby  this 
cosmic  doom  may  be  either  averted,  or  repaired  by  ulterior  re- 
versal.* And  when  turning  backward  through  precessive  geneses 
of  worlds  and  suns  and  systems,  and  recalling  in  imagination  the 
heat  continuously  expended  and  dissipated  during  millions  of  mil- 
lions of  years,  until  all  matter  is  volatilized  and  re-expanded  in  the 
uniform  tenuity  and  diffusion  of  the  primitive  nebular  chaos,  we 
endeavor  to  extend  our  retrograde  inspection  for  another  billion  of 
years, — lost  in  the  dizzying  retrospect,  we  find  that  we  have  neither 
scale,  nor  mechanical  principle,  nor  hydrodynamical  theory,  whereby 
to  gage  or  guess  the  antecedents  of  this  nebular  chaos. 

And  here  again — ^behind  the  mystery  and  inconceivability  of 
atomic  forces,  lies  the  still  greater  mystery  and  inconceivability  of 
primaeval  nature.  And  yet  majestic  as  the  wondrous  march  of 
cosmic  evolution — (by  purely  human  standards),*  it  has  probably 
consumed  no  greater  number  of  our  fleeting  years,  than  the  revolu- 
tions executed  by  the  slowest  atoms  in  a  single  second  of  time !  Or 
by  whatever  number  this  be  multiplied,  how  brief  an  interval  has 
it  fulfilled  in  the  great  infinitude  of  panoramic  time, — in  the  fieir- 
stretching  ages  of  a  past  eternity. 

While  an  intellectual  necessity  demands  the  continuity  of  causa- 
tion and  of  sequence,  and  holds  any  cessation  of  these  as  positively 
unthinkable,  we  thus  observe  that  on  every  side  we  are  confronted 

*  Of  various  suggestions  (made  from  a  teleological  stand-point)  for  re- 
versing the  great  law  of  "dissipation,"  and  supplying  to  declining  systems 
an  elixir  vit(E  for  their  perpetual  regeneration,  perhaps  the  two  most  notable 
are  those  of  Kankine  and  of  Siemens. 

William  J.  M.  Rankine,  in  a  paper  "  On  the  Re-concentration  of  the 
Mechanical  Energy  of  the  Universe,"  read  before  the  British  Association  at 
its  Belfast  meeting,  in  September,  1852, — assuming  a  boundary  to  the  aethe- 
rial  medium,  argues  that  the  radiations  dissipated  outward,  would  at  the 
limiting  surface  be  all  reflected  inward  to  foci,  at  which  exhausted  suns 
would  be  re-kindled  into  incandescence,  or  "vaporized  and  resolved  into 
their  elements."  (Report  Brit.  Assoc.  1852:  part  ii,— abstracts,  p.  12. — 
Or  more  fully  in  L.  E.  D.  Phil.  Mag.     November,  1852:  vol.  iv,  p.  358.) 

Charles  William  Siemens,  in  a  paper  "  On  the  Conservation  of  Solar 
Energy,"  read  before  the  Royal  Society,  March  2,  1882,  assuming  gaseous 
products  of  combustion  to  be  thrown  off  in  a  dissociated  form  from  the 
equatorial  regions  of  the  revolving  sun,  (as  from  a  centrifugal  fan,)  argues 
that  they  would  be  constantly  indrawn  at  the  polar  regions,  to  be  reburned 
and  again  given  off, — in  a  perpetual  circulation.  (Nature.  March  9, 1882  : 
vol.  XXV.  pp.  440-444.) 
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and  beset  by  barriers  through  which  no  loop-hole  of  escape  appears. 
The  mind  thus  baffled  and  bewildered  in  its  backward  inquest 
through  illimitable  series,  in  which  to  its  dismay  is  found  at  no 
great  distance — whether  in  atom,  or  in  universe, — the  chasm  of  a 
strange  and  incomprehensible  discontinuity,  the  inevitable  transi- 
tion to  an  entirely  different  order  of  links  from  those  made  think- 
able by  experience,  seems  driven  in  the  last  resort  to  the  unifying 
induction  of  a  single,  first,  eternal,  and  all-powerful  Cause — from 
which  all  other  causes  are  dependent  and  derived. 

This  ultimate  and  highest  indifction  of  scientific  thought — the 
Inscrutable  made  Absolute — is  restful  and  satisfying.  This  ultimate 
and  highest  induction — as  highest  and  ultimate,  cannot  be  manipu- 
lated as  a  "  working  hypothesis."  This  ultimate  and  highest  in- 
duction— as  such — cannot  be  subjected  to  the  subsequent  verification 
of  mathematical  deduction.  This  ultimate  and  highest  induction 
detracts  nothing  from  the  certainty  of  orderly  sequence  so  irresist- 
ibly impressed  upon  us  by  every  deepening  channel  of  research, 
but  gives  us  rational  ground  and  guarantee  of  such  unfailing  regu- 
larity. This  ultimate  and  highest  induction  accepting  to  the  utter- 
most the  mechanical  interpretation  of  nature's  administration, — 
whose  ceaseless  evolution  seems  ever  opening  up  new  vistas  of  an 
automatic  teleology, — ^gives  significance  to  our  imperfect  conception 
of  a  regulated  system,  (so  necessarily  involved  in  the  very  existence 
and  operation  of  a  "  machine,")  and  accounts  consistently  for  the 
unfaltering  obedience  and  instantaneous  response  of  all  the  count- 
less atoms  of  the  universe  to  the  reign  of  "  law,"  by  positing  behind 
such  law — an  Infinite  Law-giver. 

In  Richard  Hooker's  never  trite  though  memorable  words : 
"  Of  Law  there  can  be  no  less  acknowledged  than  that  her  seat  is 
the  bosom  of  God,  her  voice  ,the  harmony  of  the  world :  all  things 
in  heaven  and  earth  do  her  homage, — ^the  very  least  as  feeling  her 
care,  and  the  greatest  as  not  exempted  from  her  power." 
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226Tn  Meeting.  December  16,  1882. 

TWELFTH     ANNUAL     MEETING. 

The  President  in  the  Chair. 

Abont  fifty  members  were  present  daring  the  evening. 

The  Psesident  annoanced  the  usual  order  of  exercises. 

The  minutes  of  the  last  annual  meeting  were  read  and  approved. 

The  Secretary,  Mr.  Gill,  read  the  list  of  members  who  had  been 
elected  since  the  last  annual  meeting. 

The  Treasurer  read  his  report  upon  the  finances  and  property  of 
the  Society.     (See  page  180.) 

The  Chairman  appointed  as  Auditing  Committee,  Messrs.  Thomas 
Antisell,  Benjamin  Alvord,  and  Otis  T.  Mason. 

The  Treasurer  read  the  roll  of  names  of  members  who  were  enti- 
tled to  vote  at  the  election  of  officers. 

The  Society  then  proceeded  to  ballot  for  the  election  of  officers, 
with  the  following  result:     (See  next  page.) 

The  rough  minutes  of  the  meeting  were  read  and  approved ;  and 
the  meeting  then  adjourned. 
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in  time  and  labor.  Much  attention  is  given  to  collecting  the  scat- 
tered signatures  of  the  first  volume,  and  thus  the  stock  in  hand  of 
the  complete  volume  is  being  slowly  replenished. 

Volumes  I,  II,  and  III  of  the  Bulletin  have  been  stereotyped  and 
printed  (with  some  corrections)  at  the  expense  of  the  Smithsonian 
Institution  as  Volume  XX  of  the  Miscellaneous  Collections.  It  is 
certainly  a  matter  of  congratulation  that  the  Society  has  thus  as- 
sured to  it  the  economical,  permanent,  and  most  extensive  publica- 
tion of  its  proceedings ;  and  the  general  efiect  of  this  arrangement 
is  to  ofier  stronger  inducements  to  our  members  to  publish  through 
this  medium. 

The  expense  to  the  Society  of  the  publication  of  the  first  three 
volumes  of  the  Bulletin  was  easily  borne  by  reason  of  the  slow  accu- 
mulation of  the  funds  in  the  treasury ;  but  the  cost  of  publication 
of  Volume  IV  has  been  entirely  defrayed  out  of  the  income  of  the 
past  year,  and  has  required  very  nearly  the  whole  of  our  receipts, 
so  that  the  balance  in  the  treasury  is  now  only  $320.16,  as  com- 
pared with  two  hundred  and  fourteen  dollars  and  eighty-two  cents, 
($214.82)  at  the  beginning  of  1881.  The  Treasurer  has  therefore 
felt  himself  under  the  necessity  of  distributing  this  volume  only 
to  members  who  are  not  in  arrears. 

The  actual  expense  of  the  editions  of  500  copies  each  of  the 
respective  volumes  has  been  very  nearly  as  follows : 

Vol.  No.  of  Cost  per  Cost  per 

signature^.  editiun.  copy. 

No.     I ID  $386  $^17 

II 18  686  137 

in _ 12  333  67 

IV __  12  391  78 

It  is  therefore  probable  that  the  steady  increase  in  the  member- 
ship and  work  of  the  Society  is  likely  soon  to  so  increase  the  ex- 
tent and  cost  of  our  Bulletin  as  to  absorb  our  whole  income. 

In  view  of  the  fact  that  the  free  use  of  our  present  admirable 
quarters  is  a  privilege  granted  by  the  Surgeon-General,  liable  at  any 
time  to  be  revoked,  I  think  it  important  that  there  should  always  be 
a  very  considerable  annual  surplus  to  be  added  to  the  permanently- 
invested  fund,  the  income  of  which  will  at  some  future  day  enable 
the  Society  to  lease  appropriate  quarters  in  some  central  locality. 

I  have  the  honor  to  remain,  very  respectfully, 

CLEVELAND  ABBE,  neamrer. 
12 
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ANNUAL   REPORT   OP   THE   TREASURER. 

Washington  City,  Dec,  16,  1882. 

To  the  PhUosophieal  Societj/  of  Washington : 

I  have  the  honor  to  present  herewith  my  annual  statement  as 
Treasurer,  covering  the  year  ending  with  December  15,  1882,  and 
showing  a  cash  balance  deposited  with  Riggs  &  Co.  of  $521.07. 
This  balance  is  much  larger  than  would  have  been  the  case  had  it 
not  been,  decided  to  delay  the  publication  of  Volume  V  of  the  Bul- 
letin. 

The  investment  of  the  funds  of  the  Society  remains  as  in  my  last 
report,  viz. : 

One  U.  S.  registered  bond,  $1,000,  at  4i  per  cent. 
One  U.  S.  registered  bond,  $500,  at  4  per  cent. 

The  further  assets  of  the  Society  consist  of  unpaid  annual  dues  to 
the  amount  of  $300  for  1882,  and  of  about  $200  for  1881  and  ear- 
lier years. 

The  number  of  active  members  is  now  about  150  ;  the  correspond- 
ing annual  income,  about  800  dollars. 

The  stock  in  hand  of  publications  remains  as  about  as  reported 
by  me  a  year  ago. 

An  accession  catalogue  of  the  library  has  been  recently  com- 
piled. The  number  of  volumes  at  present  on  hand  is  68 ;  these 
have  been  presented  by  way  of  exchange ;  and  we  are  especially 
indebted  to  the  Royal  Societies  of  Edinburgh,  of  Munich,  and  of  New 
South  Wales,  and  the  Literary  and  Philosophical  Society  of  Man- 
cheater  for  long  series  of  volumes. 
Very  respectfully, 
(Signed)  CLEVELAND  ABBE, 

Treamirer. 
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THE  BIOLOGICAL  SOCIETY  OF  WASHINGTON 


CONSTITUTION 


Adopted  December  3,  1880. 


ARTICLE  I. 

NAME. 

The  name  of  this  Society  shall  be  "  The  Biological  SoaEXY 
OF  Washington." 

ARTICLE  II. 

OBJECTS. 

•Its  objects  shall  be  to  encourage  the  study  of  the  Biological  Sci- 
ences, and  to  hold  meetings  at  which  papers  shall  be  read  and  dis- 
cussed. 

ARTICLE  III. 

MEMBERS. 

The  Society  shall  consist  of  active,  corresponding  and  honorary 
members.  Candidates  for  membership  shall  be  proposed  to  the 
Council,  in  writing,  by  at  least  three  members,  and,  upon  recom- 
mendation of  the  majority  of  the  Council  present  at  its  regular 
meeting,  shall  be  balloted  for  at  the  earliest  ensuing  meeting.  A 
majority  vote  of  the  members  present  when  the  ballot  is  taken  shall 
be  necessary  to  election. 

ARTICLE  IV. 

OFFICERS. 

The  officers  shall  be  a  President,  four  Vice  Presidents,  two  Sec- 
retaries, and  a  Treasurer.  There  shall  be  a  Council,  consisting  of 
the  officers  of  the  Society  and  five  members,  to  be  elected  by  the 
Society.     A  quorum  of  the  council  shall  consist  of  seven  members. 
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Its  duties  shall  be  to  act  on  nominations  for  membership,  have  the 
direction  of  the  finances,  audit  the  accounts  of  the  Treasurer,  and 
provide  a  programme  for  each  meeting  of  the  Society. 

The  officers  shall  be  elected  by  ballot  at  each  annual  meeting, 
and  shall  serve  one  year,  or  until  their  successors  are  elected. 

ARTICLE  V. 

.    PRESIDENT    AND   VICE   PRESIDENTS. 

The  President,  or,  in  his  absence,  one  of  the  Vice  Presidents, 
shall  preside  at  meetings  of  the  Society  and  Council.  The  presid- 
ing officer  shall  appoint  all  committees  in  the  Council  and  in  the 
Society,  unless  otherwise  ordered.  It  shall  be  the  duty  of  the  re- 
tiring president  to  deliver  an  address  at  the  second  meeting  in 
January. 

ARTICLE  VI. 

SECRETARIES. 

The  Secretaries  shall  take  and  preserve  correct  minutes  of  the 
proceedings  of  the  Society  and  Council  and  a  record  of  the  mem- 
bers, shall  conduct  its  correspondence,  give  due  notice  of  all  meet- 
ings, and  inspect  and  count  all  ballots. 

ARTICLE  VII. 

TREASURER. 

The  Treasurer  shall  have  charge  of  all  money  and  other  property 
of  the  Society,  and  shall  make  disbursements  under  the  direction  of 
the  Council.  He  shall  collect  all  fees  and  assessments,  and  notify 
members  who  may  be  in  arrears. 

ARTICLE  VIII. 

SECTIONS. 

Sections  for  special  work  in  any  department  of  Biology  may  be 
formed  upon  the  recommendation  of  the  Council. 

ARTICLE  IX. 

MEETINGS. 

Stated  meetings  shall,  unless  otherwise  ordered,  be  held  on  Friday 
of  each  alternate  week,  at  eight  o'clock  P.  M.     The  annual  meeting 
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for  the  election  of  officers  shall  be  the  first  meeting  in  January. 
Special  and  field  meetings  may  be  called  by  the  Council. 

ARTICLE  X. 

FEES. 

The  initiation  fee  shall  be  one  dollar ;  the  annual  fee  one  dollar. 
Members  in  arrears  for  one  year  shall,  after  due  notification  by  the 
Treasurer,  be  dropped  from  the  rolls.  No  member  in  arrears  shall 
be  entitled  to  vote  at  the  annual  meeting  for  the  election  of  officers. 

ARTICLE  XL 

AMENDMENTS   TO   THE  CONSTITUTION. 

The  constitution  of  the  Society  may  be  amended  by  a  two-thirds 
vote  of  the  members  present  at  any  regular  meeting,  after  at  least 
four  weeks*  notice. 

ARTICLE  XII. 

ORDER  OF   BUSINESS. 

The  order  of  business  at  each  regular  meeting,  unless  otherwise 
provided  by  the  Council,  shall  be  as  follows : 

I.  Reading  of  minutes. 
II.  Reports  of  Committees. 

III.  Balloting  for  members. 

IV.  Nominations  for  membership. 
V.  Miscellaneous  business. 

VI.  Reading  of  papers,  discussions  and  exhibition  of  specimens. 

Article  XII  may  be  suspended  at  any  time  by  a  two-thirds  vote 
of  the  members  present. 


FltOCE:El>I5^Gr3 


IhreLnfiNARv  MksrnKC,  November  d^  tWa. 

fx\  re^pr^m  t<v  a  letter  <^f  iavitatioa  signed  bv  C  V.  BLiief  and 
Cr.  Bfn^m  r>yyle,  ten  gendemea  met  at  the  hanse  of  the  doniier, 
Sr^.  f-j^yir  Thirteenth  Street  }ff.  W.,  co  take  inta  cnTisacferatinn  a. 
pr^^^e/'t  f<yr  the  ^r^nizSkUtyn  (yt  a  natural  hismrv  soidetv  in  die  city 
<^  Washingt^Mi.  Capt.  C.  Ev  Datton,  U.  3.  A.  was  chosei  cfaaar- 
man.  After  an  informal  incer<Uian^  of  views  and  a  ctiHm5sinn  of 
yari^>»w  j>r<>po«:ition5  advanced  by  those  present,  it  was  deriffeft  to 
!V*nd  ^Mit  a  call  for  a  gieneral  meeting  to  be  held  on  die  ^ilkiwing: 
Friday  evening,  to  which  all  known  &>  be  intexe^sd  in  die  abxects 
of  the  proposed  <»ciety  should  be  invited.  The  following^  pesans 
wftre  in  attendance  at  thi«i  preliminary  meeting :  Gipcain  Qarence 
K.  r>!ite/'>n,  Frof.  Theodore  Gill,  Messrs.  G-  Brown  Goode^  Ernest 
irt^&fvA\,  W.  H.  Fatton,  Rkhard  Rathban,  C.  V.  Riley.  Fred- 
fifWM  W.  Trrie,  JA^f^r  F.  Ward,  and  Dr.  George  Vasey. 


Mff.p/rtfff}  fon  (Jf(.r,A7fr/A7ioH,  November  26,  18S0. 

/n  ff'^i^ftr^  \jt  a  ^all  «;i^nfd  by  C  E.  Ehjtton,  J.  W.  Chickering, 
]f.,  'l}if'hf]orf)  Gill,  G.  VjTfjwn  GofxJe,  Ernest  Ingersoll,  W.  H.  Pat- 
ron, Huh^rf]  kaH)l/Tin,  Rof>crt  Ridgway,  C.  V.  Riley,  F.  W.  Tme, 
J/sfff  F,  W«r<l,an^l  f/r^orgc  Va^y,  about  thirty  gentlemen  assembled 
In  f\tf'  kf'ffput'^*  khfpm,  n\  the  Smithsonian  Institution.  Prof.  Riley 
wm  f]^uU'f]  ihfVTwnUf  arifl  Mr.  G(;odc,  Secretary.  After  much  dis- 
rij^sion  it  wm  df?rldcd  to  organize  a  society  to  be  called  The 
M(o(/>offAf,  Korirrv  or  WA?iniNr;TON.  A  committee  consisting  of 
Mf•^^r^.  (iill,  Goodr,  Unllihiin,  Riley,  and  Ward  was  appomted  to 
driiw  dp  a  form  fif  f ormlihilion  for  the  proposed  society,  and  to 
fliibmil  (lif?  ftrtinn  hI  a  rncolirig  to  be  held  on  the  evening  of  Friday, 
Uereiiilifr  ;J. 
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First  Meeting,  December  3,  1880. 

Thirty-five  gentlemen  assembled  in  the  Regents*  Room  of  the 
Smithsonian  Institution,  to  hear  the  report  of  the  Committee  ap- 
pointed to  prepare  a  constitution  for  the  projected  society.  Prof. 
Riley  acted  as  chairman  and  Mr.  Goode  as  secretary.  The  com- 
mittee presented  its  report,  and  the  form  of  constitution  proposed  by 
them  was  read  article  by  article,  and  article  by  article  modified  and 
adopted.  The  constitution  as  a  whole,  in  the  form  appended  to 
these  proceedings,  was  then  adopted.  The  Society  then  adjourned 
to  Friday  evening,  December  10,  at  which  time  a  meeting  was  ap- 
pointed for  the  completion  of  the  organization  of  the  Society  by  the 
election  of  a  board  of  officers. 


Second  Meeting,  December  10,  1880. 

Twenty-two  persons  met  in  the  usual  place.  Professor  Gill  was 
called  to  the  chair,  and,  on  the  motion  of  Prof.  Ward,  the  Society 
proceeded  to  ballot  for  officers  for  the  ensuing  year.  The  following 
board  of  officers  was  elected : 

President — Theodore  Gill. 

Vice-Presidents — C.  V.  Riley,  J.  W.  Chickering,  Lester  F. 
Ward,  Henry  Ulke. 

Secretaries — G.  Brown  Goode,  Richard  Rathbun. 

Treasurer — Robert  Ridgway. 

Members  of  Council — J.  H.  Comstock,  O.  T.  Mason,  J.  H.  Kid- 
der, A.  F.  A.  King,  George  Vasey. 

The  Society  then  adjourned  to  meet  on  the  24th  of  December. 


Third  Meeting,  December  24,  1880. 

The  President  occupied  the  chair,  and  thirty-one  members  were 
present. 

Messrs.  Riley,  Goode  and  King  were  announced  as  having  been 
appointed  a  committee  on  communications.  Dr.  Tarleton  H.  Bean 
presented  a  communication  entitled  Notes  on  a  voyage  along 
the  Coasts  of  Alaska  and  Siberia  in  the  summer  of  1880.* 


*  Published  in  part  in  the  New  York  Times  for  September  17,  November  21, 
and  December  6,  1880. 
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Fourth  Meeting,  January  14,  1881. 

(First  Annual  Meeting.) 

The  President  occupied  the  chair  and  thirty  members  were  present. 

In  accordance  with  the  recommendation  of  the  Council  one  of 
the  Secretaries  of  the  Society  was  instructed  to  cast  the  vote  of  its 
members  for  the  entire  board  of  officers  elected  at  the  meeting  of 
December  10,  such  having  been  the  understanding  at  the  time  of 
that  election.  The  officers  elected  at  that  time  were  then  an- 
nounced as  having  been  re-elected  to  serve  during  the  coming 
year. 

The  President  announced  that  the  Secretary  had  been  authorized 
to  have  printed  250  copies  of  the  constitution,  with  list  of  officers 
and  members,  and  requested  all  members  to  send  in  their  full  names, 
that  the  customs  of  similar  societies  might  be  conformed  to. 

Prof.  L.  F.  Ward  read  a  paper  entitled  The  Flora  Columbiana 
OF  1830  AND  1880,  which  contained  comparisons  between  the  list 
of  the  plants  of  the  District  of  Columbia  printed  in  1830  by  Dr. 
Brereton  and  the  lists  perfected  by  the  resident  botanists  of  to-day.  * 

Prof.  D.  S.  Jordan,  of  the  Indiana  State  University,  read  a  paper 
entitled  The  Salmon  of  the  Pacific  CoAST.f 

Fifth  Meeting,  January  28,  1881. 

The  President  occupied  the  chair,  and  thirty-six  members  were 
present. 

The  President  delivered  his  first  annual  address  upon  The  Prin- 
ciples OF  Biology  with  reference  to  Taxonomy.  J 

In  the  discussion  of  the  presidential  address,  Messrs.  Comstock, 
Mason,  Ward,  Riley  and  White  participated. 

*  Included  in  the  following  paper  : 

1882.     Ward,  Lester  F.     Guide  |   to   |   the  Flora    |    of  |  Washington  and 

Vicinity    |   By   |    Lester  F.  Ward,  A.  M.    |  |    Washington:    Government 

Printing  Office,  |  1881.     8vo.y  pp.  264  -f  2,  with  map  =  Bulletin  of  the  U.  S. 
National  Museum,  No.  22.     (U.  S.  National  Museum,  No.  26.) 

f  1 881.  Jordan,  David  S.,  and  Charles H.  Gilbert.  Observations  on  the 
Salmon  of  the  Pacific.  <^ American  Naturalist.  XV,  1881,  (March,)  pp.  177- 
186. 

J  The  essentials  of  this  address  are  embodied  in  the  articles  Biology  (Vol.  I, 
1875,)  and  Morphology  (Vol.  Ill,  1877,)  in  Johnson's  Cyclopedia.  New  York, 
1875-8 


i^ii*&*fe.. 
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Sixth  Meeting,  February  ii,  1881. 

The  President  occupied  the  chair,  and  thirty-seven  members  were 
present. 

An  hour  was  devoted  to  the  completion  of  the  discussion  of  the 
presidential  address,  Messrs.  White,  Ward,  King  and  Gill  taking 
part.  Dr.  J.  H.  Kidder,  U.  S.  N.,  exhibited  a  series  of  photo- 
micrographs of  objects  obtained  floating  in  the  air  of  Washington. 
He  also  exhibited  photo-micrographs  of  the  dry  rot  fungus  from  the 
U.  S.  Steamer  **  Portsmouth,"  after  its  infection  by  yellow  fever,  of 
spores  of  various  organisms  collected  in  the  yellow  fever  hospitals 
of  Cuba,  and  of  blood  corpuscles  from  patients  affected  by  various 
febrile  diseases.* 


Seventh  Meeting,  February  25,  1881. 

Prof  C.  V.  Riley,  V.  P.,  occupied  the  chair  and  thirty-two  mem- 
bers were  present. 

Prof  Riley  read  a  paper  entitled  The  Fertilization  of  Yucca. f 
Dr.  C.  A.  White  gave  an  account  of  a  collection  of  fossils,  includ- 
ing 1500  species,  duplicates  of  the  celebrated  collection  of  James 
Hall,  State  Geologist  of  New  York,  recently  received  by  the 
National  Museum  from  the  American  Museum  of  Natural  History 
in  New  York.  Mr.  Frederick  W.  True  read  a  paper  entitled 
Suctorial  Prehension  in  the  Animal  Kingdom.  J 


Eighth  Meeting,  March  11,  188 1. 

The  President  occupied  the  chair,  and  thirty-four  members  were 
present. 

In* discussing  Mr.  True*s  paper  on  ** Suctorial  Prehension"  Prof. 

*  1881.  Kidder,  Jerome  H.  Report  |  on  |  an  examination  |  of  the  |  exter- 
nal air  of  Washington  |  by  J.  H.  Kidder,  M.  D.,  |  Surgeon,  U.  S.  Navy.  | | 

[Extracted  from  the  Report  of  the  Surgeon  General  |  of  the  Navy  for  1880.]  | 

I  Washington:  |  Government  Printing  Office.  |  1882.  |  8vo.,  pp.  22  -|-   ' 

(-f  I),  10  plates. 

f  1881.  Riley,  Charles  V.  Further  notes  on  the  Pollination  of  Yucca  and 
on  Pronuba  and  Prodoxus.  <[ Proceedings  of  the  American  Association  for  the 
Advancement  of  Science.     1881,  Vol.  XXIX,  Part  II,  pp.  617-639,  figs.  1-16. 

{  To  be  published  in  the  proceedings  of  the  U.  S.  National  Museum. 
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Seaman  referred  to  the  climbing  or^uas  of  the  Viigmia.  deeper, 
AmpfiopiU  fftHfUfUffoUa^  and  of  the  so  called  ''  sodoexs  "  of  vaxioos 
sea'Weeds,  \rhirh  though  perhaps  not  suctorial  in  action  seem  to 
c]ing  to  objects  in  a  manner  which  is  similar  to  sactorialism.  Pro£ 
Riley  !;poke  of  a  suctorial  organ  of  prehension  in  the  tfaoiacxc  proieg 
and  anal  p^eiidopod  of  SimuUum  larvse  and  to  the  ventral  farancbise 
of  the  helgramite  (%t  dob«on,  CarydaUs  canmAts^  larva,  which  aie 
imctorial  in  function.  Prof  Gill,  ^)eaking  of  the  sDctanai  porwen 
of  yofmg  marsupiates  stated  that  he  believed  them  to  exert  an  actoal 
suctorial  power,  even  though  the  teats  be  somewhat  modified  to  aid 
them  in  clinging.  Their  liist  attachment  to  die  teat  is  pnxely  soc- 
toriat,  thofigh  aflterward  probably  the  result  of  a  ^asm-like  action 
of  the  sphincter-oris  muscle.  He  also  referred  to  die  soctoiial 
organs  po^Keswd  by  certain  bats.  Mr.  Patton  called  attention  to 
the  peculiar  structure  of  the  larva  of  BUphar^cera  which  inhabits  tor* 
rents  and  has  six  segments,  each  provided  with  a  separate  suctorial 
organ  y  probaNy  prehensive. 

br.  A.  F.  A.  King  read  a  paper  entitled  SEPTcrAftTPnuDDicrrT  or 
lyTviNFrr  f>ftCANis»fs ;   in  the  discussion  of  which 
Riley,  fyc?idder,  Ward,  and  many  others  participated. 


NrnTM  MRETfNO,  March  25,  18S1. 

The  F'residf  nt  ot:c!ipied  the  chair,  and  thirty-five 
pTPs^nf. 
Oil.  M;irshall  Mrf>onald  read  a  communication  On  the  Laws  or 

THR  kKr.ArrOMOF  I'RRIODICITY  fM  DrVELOPMENT  TO  TEMPERATURE. 

This  p;ifirr  was  di.v;usficd  by  Messrs.  Prentiss,  King,  Busey,  Gill 
and  ('hi(  korin^. 

Pfdf.  J.  W.  (Jhi(  kcring,  Jr.,  read  a  paper  entitled  Roan  Mqun- 

TAIN  ANfi  ns  Pf.ORA.* 

Trdf.  Jf  IC.  Todd  rend  a  paper  entitled  On  the  Flowering  or 

Soi.ANt/M  KOSTMATl/M,  AND  CaRSIA  CHAM/T.CRISTA.t 


^Rt^p  iRRi.  C'mcKKRINn,  Ji)flN  W.,Jr.  Notes  on  Koan  Moantain,  North 
Ciitoliim.  "  ntillctin,  I'liiliHoplilcal  Society  or  WaHJun^ton.  IV.  1881.  pp. 
O0-64.     (riorn,  |».  TiO. 

flBB^.  'I  «>!»!»,  I  AMI"?  K.  On  the  Flowcn  of  Solanum  rostraJumt  and 
Ctt^ain  rhftmtrrfistti.  <Ainerloiin  NnluralUt.  XVI,  188a.  (April),  pp.  281- 
SB7. 
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Tenth  Meeting,  April  8,  1881. 

The  President  occupied  the  chair,  except  when  reading  his  paper, 
at  which  time  he  was  replaced  by  Vice  President  Ward.  Twenty- 
three  members  were  present. 

Prof.  Gill  read  a  paper  entitled  A  Critical  Review  of  Gun- 
ther's  Study  of  Fishes,*  and  a  short  discussion  upon  the  merits 
of  this  article  ensued,  participated  in  by  Messrs.  Goode,  Gill  and 
Ward. 


Eleventh  Meeting,  April  22,  1881. 

The  President  occupied  the  chair,  and  thirty-eight  members  were 
present. 

A  committee  of  the  Council  submitted  the  following  report  upon 
the  formation  of  sections,  in  accordance  with  one  of  the  provisions 
of  the  Constitution : 

The  committee  recommends,  (i.)  That  five  sections  be  formed  as  follows :  I, 
Vertebrates;  II,  Articulates;  III,  MoUusks;  IV,  Radiates;  V,  Plants.  For 
these  sections  the  following  members  are  suggested  as  chairmen  :  I,  Mr.  Goode ; 
II,  Prof.  Riley;  III,  Mr.  Dall;  IV,  Mr.  Rathbun;  V,  Prof.  Ward.  (2.)  The 
members  of  the  Society  shall  be  requested  to  inform  the  Secretary  what  section 
or  sections  they  desire  to  co-operate  with.  (3.)  New  members  on  joining  the 
Society  shall  be  requested  to  signify  to  the  Secretary  what  departments  of  Biology 
they  are  each  respectively  interested  in.  Signed  by  the  Committee  :  C.  V.  Riley, 
O.  T.  Mason,  George  Vasey,  G.  Brown  Goode,  Robert  Ridgway. 

The  President  announced  that  the  temporary  chairman  would  be 
authorized  to  call  meetings  of  the  sections,  and  that  members  were 
expected  to  hand  in  their  decisions  as  to  the  sections  which  they 
desire  to  join. 

Dr.  George  M.  Sternberg,  U.  S.  A.,  Secretary  of  the  National 
Board  of  Health,  read  a  paper  entitled  A  Fatal  Form  of  Septi- 

*i88i.     Gill,  Theodore.      Reprinted  from  the  "Forest  and  Stream.'*  | 
I  GUnther's  |  Literature  and  Morphoj^phy  of  Fishes.  |  A  review  of  |  Dr. 


Gunther's  introduction  to  the  |  study  of  Fishes.  | |  By  Theodore  Gill,  M.  A., 

M.  D.,  Ph.  D.,  I  Member  of  the  National  Academy  of  Sciences,  etc.,  etc.  | 

I  New  York  :  |  Forest  &  Stream  Publishing  Co.,  |  1 881.     i2mo.,  pp.  16. 

See  also  The  Critic^  I,  (May  21,  1881,)  pp.  132-3;  The  New  York  Times,  May 
29,  1881 ;  Forest  6*  Stream,  XVI,  p.  428,  (June  30,  1S81 ;)  Science,  VII,  pp. 
323-6,  (July  9,  1881 ;)   The  Nation,  XXXIII,  pp.  120-2,  (August  li,  1881.) 


30  BIOLOGICAL  SOCIETY  OW  WASBIS43TOBL 

cje;m\  in  the  Rabbit,  froducxd  bt  the  Sobcutaneous  Lfjic- 
TiON  OF  Human  Saliva.^'^ 

This  paper  was  discussed  by  Messrs.  Thomas  Taylor,  Fletcher^ 
King,  Comstock,  Ward,  and  Gill, 

Mr.  Ernest  Ingersoll  read  a  paper  entitled  On  the  Mostalitt  om 
Marine  Animals  in  the  Guw  of  Mexico.* 

At  the  close  of  the  meeting  the  roll  of  members  was  called,  and 
the  following  persons  enrolled  themselves  as  members  of  the  several 
sections : 

Section  L  Messrs.  Baker,  Bimey,  Clark,  Eaiil,  Gill,  Goode, 
Hoffman,  King,  Mason,  Prentiss,  Ridgway,  N.  P.  Scudder,  C.  W. 
Scudder,  Smiley,  Thomas  Taylor,  True,  Ward,  Wolfley,  Fletcher, 
Flint,  Schuermann,  Sternberg. 

Sectioi\  II.  Messrs.  Bimey,  Comstock,  Merrill,  Pltton,Pergande, 
Riley,  Schwarz,  Marx,  Howard,  and  Ulke. 

Section  III.  Messrs.  Gill,  Sheldon,  and  Ingersoll. 

Section  IV.  Messrs.  Gill  and  Rathbun. 

Section  V.  Messrs.  Comstock,  Earll,  Goode,  Gore,  Merrill,  Pat- 
ton,  Riley,  Schwarz,  Seaman,  Sheldon,  Smiley,  Thomas  Taylor, 
Vasey,  Ward,  Williams,  Wolfley,  Sternberg,  Hawes,  Flint,  and  Hoff- 
man. 


First  Field  Meeting,  April  30,  1881. 

On  Saturday,  April  30,  the  Botanical  Section  held  a  field  meeting 

at  High  Island,  in  the  Potomac  River,  above  the  Chain  Bridge. 
Seventeen  members  were  present. 


Twelfth  Meeting,  May  6,  1881. 

Vice-President  Ward  occupied  the  chair.  Twenty-three  membeis 
were  present. 

*  iSSi.  Sternberg,  George  M.  A  fatal  form  of  Septicaemia  in  the 
Rabbit,  produced  by  the  sub-cutaneous  injection  of  Human  Saliva.  <  Studies 
from  the  Biological  Laboratory  of  Johns  Hopkins  University,  II.  1882,  pp. 
183-200.     Plate  XIV.     (March.) 

*  1 88 1.  Ingersoll,  Ernest.  On  the  Fish  Mortality  in  the  Golf  of  Mezioo. 
IV.     <Proceedings,  U.  S.  National  Museum,  IV,  1881,  pp.  74-Sa 
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Prof.  Lester  F.  Ward  read  a  paper  entitled  A  Statistical  View  or 
THE  Flora  of  the  District  of  Columbia.* 

Prof.  J.  H.  Comstock  read  a  paper  entitled  Notes  on  Scale  In- 
SECi's,  illustrating  his  remarks  by  a  collection  of  specimens,  f 


Thirteenth  Meeting,  May  20,  1881. 

The  President  occupied  the  chair.  Thirty-one  members  were 
present. 

Prof.  Riley  made  some  remarks  upon  Prof.  Comstock*  s  paper 
on  Scale  Insects,  and  was  responded  to  by  Prof.  Comstock.  Dr. 
George  M.  Sternberg,  U.  S.  A.,  read  a  paper  entitled  On  Mi- 
crococcus SEPTicusJ  illustrating  his  remarks  by  photo-micrographs 
thrown  upon  a  screen  by  the  lantern.  This  paper  was  discussed  by 
Messrs.  Seaman,  Ward,  and  Taylor. 


Fourteenth  Meeting,  June  3,  1881. 

The  President  occupied  the  chair.  Thirty-five  members  were 
present.  It  was  announced  that  after  the  next  meeting  the  Society 
would  be  adjourned  until  the  first  Friday  in  October. 

Dr.  D.  W.  Prentiss  read  a  paper  entitled  The  Physiological  Ac- 
tion OF  Jabirandi,  (Pilocarpus  pinnatifolius.)§ 

*  1 881 .  Ward,  Lester  F.  Field  and  Closet  Notes  on  the  Flora  of  Washington 
and  Vicinity.  <^Bulletin,  Philosophical  Society  of  Washington.  IV.  1881. 
pp.  64-120.  (Statistical  View  pp.  88-104,  116-119.)  See  also  in  Bulletin  22 
U.  S.  National  Museum,  cited  above,  p.  26. 

fi88i.  Comstock,  James  H.  Report  on  Scale  Insects.  <Report  of  the 
Entomologist  of  the  U.  S.  Department  of  Agriculture  for  the  year  1880.  pp. 
235-373.     (Scale  Insects,  pp.  276-349.     Plates  III-XXII.) 

J  Sternberg,  George  M.  A  Contribution  to  the  Study  of  the  Bacterial  Or- 
ganisms commonly  found  upon  exposed  Mucous  Surfaces,  and  in  the  Alimentary 
Canal  of  Healthy  Individuals.  <^Studies  from  the  Biological  Laboratory  of  Johns 
Hopkins  University.  II.  1882.  pp.  157-181.  Plates  XI-XIII :  and  in  Pro- 
ceedings, American  Assoc.  Adv.  Sci.,  XXX,  1881. 

§  1 88 1.  Prentiss,  D.  Webster.  Remarkable  change  of  color  of  the  hair 
from  light  blonde  to  nearly  jet  black  in  a  patient,  while  under  treatment  by  pilo- 
carpin.  Report  of  pyelo-nephritls,  with  unusually  prolonged  anuria.  <[ Phila- 
delphia Medical  Times.  XI.  1881.  (No.  335,  July  2, 1 881.)  pp.  609-12;  also 
reprinted  with  following  title : 

I .  I  Remarkable  change  in  the  color  of  the  |  hair  from  light  blonde  to 
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Mr.  G.  Brown  Goode  read  a  paper  entitled  The  Mackerel,^ 
and  was  followed  by  Captain  J.  W.  Collins  who  explained  and  illus- 
trated the  uses  of  the  various  kinds  of  apparatus  used  in  the  mack- 
erel fishery,  t 


Fifteenth  Meeting,  June  17,  1881. 

The  President  occupied  the  chair.  Fifty-two  members  were 
present. 

Mr.  Robert  Ridgway  exhibited  a  collection  of  wild  and  domesti- 
cated turkeys.  Mr.  Newton  P.  Scudder  made  a  communication 
upon  the  breeding  habits  of  the  Painted  Tortoise,  Chrysemys  picta. 
Dr.  Thomas  Taylor  exhibited  some  specimens  of  a  tapeworm  from 
the  common  hog.  J  Mr.  Frederick  W.  True  exhibited  the  first  vol- 
ume of  the  new  annual,  Zoologischer  yahr^sberichty  published  in  Leip- 
zig, and  compared  its  merits  with  those  of  the  London  Zoological 
Record  Prof.  C.  V.  Riley  exhibited  specimens  of  the  seventeen- 
year  locust,  and  the  Rocky  Mountain  locust,  explaining  the  differ- 
ence between  them  and  describing  their  habits. § 

The  Society  then  adjourned  to  the  basement  of  the  Smithsonian 
Building,  where  Col.  Marshall  McDonald  described  some  recent 


black  in  a  |  patient  while  under  treatment  by  |  pilocarpin. — Report  of  a  |  py- 
elo-nepbirilis,  with  imusu-  |  ally  prolonged  anuria.  |  2.  |  Care  ol  membranous 
croup  treated  sue-  |  ccssfully  by  pilocarpin.  |  By  |  D.  W.  Prentiss,  A.M.,  M.  D., 
I  Professor  Materia  Medica  and  Therapeutics,  National  Medical  College,  Wash- 
ington. 1).  C.  I  —  I  Printed  by  |  J.  B.  Lippincott  &  Co.,  Philadelphia,  j  1881. 
8vo.,  pp.  15-f-i. 

Also — Change  in  the  color  of  the  human  hair  under  the  use  of  pilocarpin. 
<CincinnntM.nncct  and  Clinic.  XLVI.  iSSi.  (Sept.  3. ) pp.  202-205 ;  colored 
plate  and  <  I'n>ccrdingi«  of  American  Association  for  the  Advancement  of 
Science,  XXX.  (Clnrinnali  Meeting.)  1881. 

*  1R82.  i;otM>|f,  Ci.  Brown.  Natural  History  of  the  Mackerel.  <Materials 
for  a  HiMon*  of  the  Mackerel  Fishery  in  Re|X)rt  U.  S.  Fish  Commission.  Part 
VII  for  iSSi.pp.     (l)-(48.) 

ti88i.  InlMNS.  JosKrn  W.  (With  G.  Brown  Goode.)  The  Mackerel 
Fishery  of  the  United  States.     Ibid.     pp.  (49)-(i40-f-.) 

♦  1 88 J.  Tayi  or,  Thomas.  C^n  a  tape  worm  from  the  common  hog.  <Re- 
port  ol  the  Commission  y\\  Agriculture  for  iSSi,  pp, .     (In  press.) 

{  1 88 1.  Uli.PY.  Char  I  K5  V.  The  IVrtvxlical  Cicada  a/iVw  "  Scventecn-ycar 
Locust."     v.Ameiicrtu  Nrtturnlist,  XV,  iSSi,  pj\  479-4S1,  one  figure. 


PROCEEDINGS.  33 

experiments  in  fish  culture,  illustrating  his  remarks  by  apparatus  in 
which  the  eggs  of  the  shad,  Clupea  sapidissima^  were  in  process  of 
hatching.  He  announced  that  he  had  succeeded  in  keeping  shad 
eggs  for  twenty-four  hours  in  a  half  dry  condition  in  moist  cloth, 
and  in  thus  transporting  them  from  place  to  place,  instead  of  the 
old  cumbersome  vessels  filled  with  water.* 

Mr.  John  A.  Ryder  exhibited,  under  the  microscope,  eggs  of  the 
shad  in  various  stages  of  development,  and  announced  the  discov- 
ery of  teeth  in  shad  four  or  five  days  old.  f 


Sixteenth  Meeting,  October  28,  1881. 

The  President  occupied  the  chair.  Thirty-two  members  were 
present. 

This  evening  the  Society  met  for  the  first  time  in  the  Archive 
Room  of  the  National  Museum.  Prof.  Lester  F.  Ward  exhibited  a 
supposed  petrifaction,  resembling  the  hand  of  a  mammal,  from  near 
Granger's  Station,  Wyoming.  A  discussion  followed  upon  the  phe- 
nomena of  opalization,  and  the  formation  of  pseudomorphs,  in 
which  Messrs.  Taylor,  Gill,  Schaefier,  Dall,  and  Ulke  participated. 
Mr.  Henry  W.  Elliott  read  a  paper  On  the  Habits  of  thj:  Sea 
Otter,  (Pusa  lutris,)  of  the  Northwest  Coast,  illustrating  his 
remarks  by  specimens  and  sketches  on  the  blackboard.  J 

Dr.  Thomas  Taylor  exhibited  a  new  form  of  freezing  microtome, 
invented  by  himself,  and  demonstrated  its  manner  of  working. § 


Seventeenth  Meeting,  November  11,  1881. 

The  President  occupied  the  chair.  Twenty-eight  members  were 
present. 

*See  Report  of  the  U.  S.  Commission  of  Fisheries  for  1881,  (Part  VIII,) 
and   Transactions  of  the  American  Fish  Cultural  Association  for  1882. 

f  1882.  Ryder,  John  A.  The  Protozoa  and  Protophytes  considered  as  the 
primary  or  indirect  source  of  the  food  of  fishes.  <^Bull.,  U.  S.  Fish  Comm.,  I, 
1882,  pp.  236-251.     (Eggs  and  food  of  young  shad,  pp.  248-9.) 

{To  be  printed  in  the  forthcoming  Census  report  on  the  Fisheries  of  the 
United  States. 

2  1882.  Taylor,  Thomas.  On  a  new  form  of  freezing  microtome.  <Proc. 
Amcr.  Assoc.  Adv.  Sci.,  XXX,  (Cincinnati  Meeting,)  1881,  p.  119. 
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FroL  C.  V,  Riiej  read  a  paper  entitled  Ok  the  Fbilosopbt 
THE  Retardation  or  Growth  among  Lower  Aioiials.^  A  dis- 
cusi,ion  followed,  participated  in  br  Messrs.  UIke,  White,  GUI,  Eadl, 
King,  and  Ward-  Dr.  C.  A.  White  read  a  paper  entitled 
TiQtrrv  or  Certaik  Types  of  North  Americas^  Noy-; 
MoLLUSCA,  AND  THE  EXTINCTION  OF  OTHERs.f  Tliis  paper  was dis- 
cussed  by  lie&r^.  Gill  and  DalL 


Eighteenth  ^Ieeting,  November  25,  1881- 

Tbe  President  occupied  the  chair.     Thirty-four  membexs 
present. 

,  Mr,  Richard  Rathbun  presented  a  communication  On  the  Re- 
cent Explorations  of  the  U.  S.  Fish  Commission.  After 
sketching  the  history  of  the  Commission  since  its  organization,  in 
1 87 1,  and  describing  the  new  exploring  steamer  "Fish  Hawk," 
he  spoke  at  some  length  of  the  wonderful  wealth  of  life  discovered 
in  1880  and  i88r  on  the  inner  edge  of  the  Gulf  Stream,  about  one 
hundred  miles  off  Newport  and  Martlia's  Vineyard.  Mr.  Rathbun's 
remarks  were  illastrated  by  numerous  specimens,  and  a  large  model 
of  the  steamer  "Fish  Hawk.*'  Messrs.  Gill,  Dall,  Goode, and 
Schaeffer  took  i)art  in  the  discussion  of  this  paper. 


Nineteenth  Meeting,  December  9,  1881. 

The  President  occupied  the  chair.     Forty  members  were  present. 

Col.  Marshall  McDonald  described  some  recent  observations  upon 
young  shad  in  conHncmcnt.  Prof.  L.  F.  Ward  read  a  paper  on 
The  Causes  of  the  Ahsence  of  Trees  on  the  Great  Plains. J 


•M882.  Kil.KY,  Cmaklks  V.  Retarded  Development  in  Insects.  «<rro- 
ccedinjjs,  Amcr.  Assoc.  Adv.  Sci.,  XXX,  Cincinnati  Meeting,  and  in  separate 
••  Rttaidci!  Diwelopment,  vS:c.,"  pp.  4.     (Februaiy,  1882.) 

f  iK8j.  WniTK,  Ciiarlks.  A.  On  Certain  Conditions  attending  tlie  Geological 
Dcscful  of  some  North  Amciicnn  types  of  Fresh-water  Gdl-bearing  Mollusks. 
s^Amci'can  J«)uinal  of  Science  and  Arts.  XXIII.  18S2,  (May.)  pp.  382-6. 
Anniud  Report  of  the  U.  S.  Geological  Survey  for  1882. 

I  1 88,2.  Ward,  I.icstur  F.  On  the  Cause  of  the  Absence  of  Trees  on  the 
Groat  Plains.  <  Kansas  City  Review  of  Science  and  Industry.  V.  1882, 
pp.  697-702.     (March.) 
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Prof.  Gill  read  a  paper  entitled  On  the  Affinities  of  the 
"  Great  Swallower/'  Chiasmodus  nicer.*  He  stated  the  genus 
CMasmodus  to  be  the  representative  of  a  peculiar  family,  Chiasmo- 
dontidcs^  and  not  at  all  allied  to  the  Gadidce.  Its  first  dorsal  has  in- 
articulate spines  and  its  ventrals  are  of  the  Acanthopterygian  type. 
The  group  is  indeed  related  to  the  HarpagiferidcB  and  ChcBmchthyidcR 
and  should  have  been  referred  by  Dr.  Giinther  to  his  heterogeneous 
"family  Trachinidcey 

Twentieth  Meeting,  December  23,  1881. 

The  President  occupied  the  chair.     Thirty  members  were  present. 

Dr.  R.  W.  Shufeldt,  U.  S.  A.,  read  a  paper  entitled  Ox  the 
Osteology  of  the  Glass  Snake,  (Opheosaurus  vENTRALis.)t 
Prof.  Otis  T.  Mason  read  a  paper  entitled  The  Invasion  of  the 
Domain  of  Biology  by  Anthropologists.  Mr.  Frederick  W. 
True  read  a  paper  entitled  The  Land  Tortoises  of  North 
America.  J 

Twenty-First  Meeting,  January  6,  1881. 

(Second  Annual  Meeting.) 

The  President  occupied  the  chair.  Thirty-five  members  were 
present. 

The  following  officers  were  elected  for  the  year  1882  : 

President — Prof.  Theodore  Gill. 

Viee  Presidents — C.  V.  Riley,  Prof.  J.  W.  Chickering,  Jr.,  Les- 
ter F.  Ward,  and  Henry  Ulke. 

Secretaries — G.  Brown  Goode  and  Richard  Rathbun. 

Treasurer — Robert  Ridgway. 

Members  of  Council — Dr.  J.  H.  Kidder,  U.  S.  N.,  Dr.  George 
Vasey,  Dr.  T.  H.  Bean,  Dr.  D.  Webster  Prentiss,  Prof.  O.  T. 
Mason. 

••^1879.  Gill,  Theodore.  The  Great  Swallower.  <Forest  &  Stream.  XIIL 
1879,  P-  906,  (^Dec.  18,)  with  hgures.  (A  part  only  of  the  remarks  made  to  the 
Society. ) 

1 1882.  Shufeldt,  Robert  W.  Remarks  upon  the  Osteology  of  Opheo- 
saurus ventralis.  < Proceedings  U.  S.  National  Museum.  IV.  1882.  pp. 
392-400.     Nine  figures. 

X  1882.  True,  Frederick  W.  On  the  North  American  Land  Tortoises 
of  the  Genus  Xerobates.  <^ Proceedings  U.  S.  National  Museum.  IV.  1882. 
pp.  434-449.     Three  figures. 


The  Pieadeat  oocnpied  die  dnir.     Foitj-five 
present. 

The  Presidexit  ddifetcd  die  anmol  addics  on  die  topic  Tte 
Hv^OKY  or  CuissincATiov  or  Zocxogt. 

In  hk  introdnctorj  lenaiks  he  congralnfalcd  die  Society  upcn  ils 
present  floarishing  cooditiony  stating  dot  dnring  die  year  its  mem- 
bemhtp  had  nearly  donbled.  He  also  icvievcd  die  history  of  odier 
fcientiiic  societies  of  the  city,  mentioning  die  National  Tnstifnie, 
Ihe  BoCantcal  Society,  the  Potomac  Side  Natmalists'  Chib,  die  Physi- 
cal Club,  ^^  the  Geological  and  Geographical  Society,  aU  now  ex- 
tinct, and  the  existing  Philosophical,  Anthropological,  and  Biologi- 
cal Societies.  He  ako  spoke  of  the  eminent  zoologists  who  had 
been,  in  the  early  days  of  its  history,  identified  with  die  Potomac 
Side  Naturalists'  Club,  the  predecessor  of  the  Biological  Society, 
mentioning  the  names  of  Ftof  S.  F.  Baird,  Coont  L.  F.  de  Poor- 
talcs,  Dr.  William  Stimpson,  Mr.  Robert  Kennicott,  Prof.  J.  S. 
Newberry,  Mr.  H.  Ulke,  Dr.  Harrison  Allen,  Dr.  Elliott  Coaes, 
Dr.  D.  W.  Prentiss,  Dr.  F.  V.  Hayden,  Mr.  F.  B.  Meek,  Baron 
R.  von  Ostcn  Sacken,  Dr.  William  A.  Hammond,  Prof.  Bmt  G. 
Wilder,  Dr.  George  Sucklcy,  Mr.  Titian  R.  Peale,  and  others. 


Twenty-Third  Meeting,  February  3,  1882. 

Prof.  I/CMtcr  F.  Ward,  V.  P.,  occupied  the  chair.  Thirty-three 
mcinhcrH  were  present. 

Mr.  I'rcderit  k  W.  True  read  a  paper  On  the  Arctic  Sea  Cow, 
(UiiYTiNA  Stklleui.)*  Mr.  Henry  W.  Elliott  exhibited  draw- 
iiiKM  of  the  Bnmc  extinct  animal,  and  submitted  a  restoration  by 
hiiuHclf,  the  merits  of  which  he  advocated. 

Mr.  Frederick  W.  True  exhibited  an  immense  specimen  of  Sar^ 
hefrtimtt  Iwcnty-six  inches  in  length,  captured  in  the  mud  flats  in 
frt)!U  of  the  city  of  Wjishington.  This  species  had  not  previously 
been  rccoitlcd  north  of  North  Carolina. 


^  To  be  publUhctI  in  tho  forthcoming  Census  Report  on  the  Fishery  industries 
of  the  UdKciI  Slates, 


PROCEEDINGS.  37 

Twenty-Fourth  Meeting,  February  3,  1882. 

The  President  occupied  the  chair.  Thirty-three  members  were 
present. 

An  animated  discussion  concerning  the  form  of  the  tail,  as  well 
as  the  relationship  and  history  of  the  Arctic  Sea  Cow,  RhytiTia  Stelleri^ 
took  place.  This  was  participated  in  by  Messrs.  Elliott,  True, 
Coues,  and  Gill. 


Twenty-Fifth  Meeting,  March  3,  1882. 

The  President  occupied  the  chair.  Ninety  members  were  present. 
Mr.  G.  Brown  Goode,  chairman  of  the  Committee*  on  Lectures 
appointed  by  the  Council,  announced  that,  in  co-operation  with  a 
similar  committee,  appointed  by  the  Anthropological  Society  in 
response  to  an  invitation  from  the  Council  of  the  Biological  Society, 
a  course  of  lectures  had  been  arranged  for ;  these  lectures  to  be 
given  on  consecutive  Saturdays,  at  3 :  30  P.  M.,  in  the  lecture  room 
of  the  National  Museum.  These  lectures  were  to  be  free,  and  the 
public  was  to  be  invited.  The  discussion  of  the  form  of  the  tail  and 
affinities  of  the  Arctic  Sea  Cow  was  resumed ;  and  by  special  vote, 
continued  until  10:  30  P.  M.  The  ispeakers  were  Messrs.  Elliott, 
Coues,  True,  and  Gill.  ' 


First  Saturday  Lecture,  March  11,  1882. 

An  audience  of  about  six  hundred  were  present  on  the  occasion 
of  the  first  Saturday  lecture. 

Prof  Theodore  Gill  delivered  a  lecture  entitled  Scientific  and 
Popular  Views  of  Nature  Contrasted.* 

The  introductory  address  was  delivered  by  Major  J.  W.  Powell. f 

*  1882.  Gill,  Theodore  N.  Scientific  and  Popular  Views  of  Nature  Con- 
trasted. <[The  Saturday  Lectures,  |  delivered  in  the  |  Lecture  Room  of  the  U. 
S.  National  Museum,  |  under  the  auspices  of  the  |  Anthropological  and  Bio- 
logical Societies  f  of  Washington,  |  in  March  and  April,  1882  |  —  |  D.  Lothrop 
&  Co.,  I  30  and  32  Franklin  Street,  Boston,  Mass.  |  Washington,  D.  C. : — Judd 
&  Detweiler,  Printers  and  Publishers.  |  1882.  |  8vo.,  pp.  (4)  185  :  (pp.  5-22). 
Also  separately  as  Saturday  Lecture  No.  i,  with  title  page,  pp.  24. 

1 1882.  Powell,  John  W.  Introductory  Address  (to  the  Saturday  Lec- 
tures.)    <^The  Saturday  Lectures,  pp.  1-3. 
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Twenty-Sixth  Meeting,  March  17,  1882. 

The  President  occupied  the  chair.  Forty-five  members  were 
present. 

Dr.  Elliott  Coues  read  a  paper  entitled  On  Recent  Advances  in 
Ornithology,  on  the  occasion  of  laying  before  the  Society,  in  ad- 
vance of  publication,  a  complete  copy  of  the  work  below  cited.* 
Remarks  were  made  by  Messrs.  Gill,  Ward,  and  Coues. 

Dr.  Edward  Foreman  exhibited*  a  map  of  the  Cretaceous  fossil 
beds  of  Maryland. 


SECpND  Saturday  Lecture,  March  18,  1882. 

About  six  hundred  persons  listened  to  the  lecture  of  Prof.  Otis  T. 
Mason  on  the  topic :  What  is  Anthropology  ?  f 


Third  Saturday  Lecture,  March  25,  1882. 

An  audience  of  about  six  hundred  persons  listened  to  the  lecture 
by  Prof.  J.  W.  Chickering,  Jr.,  on  Contrasts  of  the  Appalachian 

MOUNTAINS.J 


Twenty-Seventh  Meeting,  March  31,  1882. 

Prof.  Lester  F.  Ward,  V.  P.,  occupied  the  chair.  Eighty  mem- 
bers were  present. 

Dr.  D.  Webster  Prentiss  read  a  paper  entitled  Mesmerism  in 

*i882.  Couics,  Elliott.  The  |  Coues  Check  List  |  of  |  North  American 
Birds.  I  Second  Edition,  |  Revised  to  Dale,  and  entirely  Rewritten,  under  Direc- 
tion of  tlie  Author,  |  with  a  Dictionary  of  llie  |  Etymology,  Orthography,  and 
Orthoepy  |  of  the  |  Scientific  Names,  |  tlie  Concordance  of  Previous  Lists,  and  a 
Catalogue  of  his  |  Ornithological  Publications.  |  [Monogram.]  |  Boston  :  |  Estes 
and  Lauriat.  |  1882. — i  vol.,  imp.  8vo.,  pp.  1-165. 

I  18S2.  Mason,  Otis  T.  What  is  Anthropology?  ^The  Saturday  Lec- 
tures, &c..  pp.  25-43;  also  separate  as  Saturday  Lecture  No.  2.  with  title  page, 
8vo.,  pp.  21. 

X  18S2.  CincKERiNG,  John  W.,  Jr.  Contrasts  of  the  Appalachian  Moun- 
tains. <Thc  Saturday  Lectures.  &c.,  pp.  44-59;  also  separate  with  title  page  as 
Saturday  Lecture  No.  3,  8vo.,  16  pp. 
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Animals,  and  at  its  close  mesmerized  a  canary  bird  and  a  fowl. 
The  paper  was  discussed  by  Messrs.  Schaefler,  Billings,  EUzey, 
Coues,  Wolfley,  Riley,  True,  King,  Gilbert  and  Gihon. 


Fourth  Saturday  Lecture,  April  i,  1882. 

About  eight  hundred  persons  listened  to  the  lecture  of  Major  J. 
W.  Powell  on  Outlines  of  Sociology.* 


Fifth  Saturday  Lecture,  April  8th  1882. 

About  seven  hundred  and  fifty  persons  listened  to  the  lecture  of 
Prof.  C.  V.  Riley,  on  Little  Known  Facts  About  Well  Known 
Animals,  f 


Twenty-eighth  Meeting,  April  14,  1882. 

The  President  occupied  the  chair.  Sixty-five  members  were 
in  attendance.  Prof.  William  H.  Brewer,  of  Yale  College,  was 
present  as  a  guest. 

Dr.  Frank  Baker  proposed  amendments  to  the  Constitution  as 
follows : 

In  Article  III.  Strike  out  the  words,  **  upon  recommendation  of  the  ma- 
jority of  the  members  present  at  its  regular  meeting;"  and  substitute  for  the  words 
"  a  majority  vote  of  the  members  present  when  the  ballot  is  taken  shall  be  ne- 
cessary to  an  election,"  the  words  "  seven  affirmative  votes  shall  be  necessary  to 
an  election." 

In  Article  IV.  Strike  out  the  words,  "  its  duty  shall  be  to  act  on  nomina- 
tions," &c.,  and  substitute — "  It  shall  conduct  all  the  business  of  the  Society  ex- 
cept the  election  of  officers." 

In  Article  XII.     Strike  out  sections  III,  IV  and  V. 

A  committee  of  five,  consisting  of  Messrs. .  Ward,  Goode, 
Chickering,  Riley,  and  Rathbun,  was  appointed  to  confer  with  the 

*  1882.  Powell,  John  W.  Outlines  of  Sociology.  <The  Saturday  Lec- 
tures, &c.,  pp.  60-82,  also  separate  with  title  page  as  Saturday  Lecture  No. 
4.     8vo.  p.  25. 

f  1882.  Riley,  Charles  V.  Little  Known  Facts  About  Well  Known  Ani- 
mals. <[The  Saturday  Lectures,  &c.  pp.  83-112.  Also  separate  with  title  page 
as  Saturday  Lecture  No.  5.     8vo.,  pp.  32.     Fifteen  woodcuts. 
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committees  appointed  by  the  Anthropological  and  Philosophical 
Societies  in  reference  to  the  proposed  scheme  for  the  consolidation 
of  the  Scientific  Societies  of  Washington  and  the  formation  of  an 
Academy  of  Sciences  and  to  report  the  result  of  their  conferences. 

Dr.  Frank  Baker  read  a  paper  entitled  On  the  Ramifications 
OF  THE  Arteries.  This  was  discussed  by  Messrs.  Gill,  Barnard, 
and  Scudder. 

Mr.  G.  Brown  Goode  exhibited  several  remarkable  specimens  of 
taxidermic  skill  from  the  work  shops  of  the  National  Museum.* 


Sixth  Saturday  Lecture,  April  15,  1882. 

About  six  hundred  persons  listened  to  the  lecture  of  Dr.  Robert 
Fletcher  upon  Paul  Broca  and  the  French  School  of  Anthro- 
pology, f 


Seventh  Saturday  Lecture,  April  22,  1882. 

Abot  six  hundred  and  fifty  persons  assembled  to  hear  the  lecture 
by  Mr.  William  H.  Ball  upon  Deep-Sea  Explorations. J  Among 
the  audience  was  Captain  Sir  George  S.  Nares,  R.  N.,  late  com- 
mander of  the  British  corvette  **  Challenger"  during  its  three  years 
cruise  of  deep-sea  exploration. 


Twenty-Ninth  Meeting,  April  28,  1882. 

The  President  occupied  the  chair.  Forty-five  members  were 
present.  The  Society  voted  that  the  next  regular  meeting  of  the 
Society  should  bt  a  **  Darwin  Memorial  Meeting."     A  committee 

*  Sec  Report  of  the  Assistant  Director  of  the  U.  S  National  Museum.  <^Re- 
port  of  Smithsonian  Institution  for  iSSl. 

f  1882.  Flktcher,  Ro«krt.  Paul  Broca  and  the  French  School  of  Anthro- 
pology. <^The  Saturday  Lectures,  &c.  pp.  1 13-142.  Also  as  separate,  with 
title  page.     8vo.,  pp.  32. 

J  1882.  Dali-,  William  H.  Deep-Sea  Explorations.  <^The  Satur- 
day Lectures,  v^c.  pp.  143-162.  Also  separate,  with  title  page,  as  Saturday 
Lecture  No.  7.     8vo.,  pp.  22. 
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consisting  of  Messrs.  Goode,  Riley,  Ward,  Rathbun,  and  Gill, 
having  been  appointed  by  the  Council  to  arrange  for  the  same,  and 
having  anticipated  the  action  of  the  Society  by  making  certain  pre- 
liminary arrangements. 

Mr.  Edmund  B.  Wilson,  of  Johns  Hopkins  University,  a  corres- 
ponding member,  presented  a  paper  on  The  Embryology  of 
Renilla.* 

Mr.  Frank  H.  Gushing  spoke  on  the  topic  ZuIJi  Biology,  descri- 
bing some  of  the  peculiar  plants  and  animals  occurring  in  the 
deserts  of  the  Southwest,  and  referring  to  the  manner  in  which 
animals  are  regarded  by  the  Zufli  Indians. 


Eighth  Saturday  Lecture,  April  29,  1882. 

About  six  hundred  persons  listened  to  the  lecture  of  Dr.  Swan 
M.  Burnett  upon  the  topic  How  We  SEE.f 


Special  Meeting,  May  5,  1882. 

The  President  occupied  the  chair.  Thirty-eight  members  were 
present. 

Mr.  Goode  presented  the  report  of  the  Committee  on  the  Dar- 
win Memorial  Meeting,  which  was  accepted.  Prof.  Ward  submit- 
ted the  report  of  the  Committee  on  the  Consolidation  of  the  Scien- 
tific Societies  in  Washington,  as  follows : 

The  joint  committee  composed  of  the  several  committees  appointed  by  the 
Philosophical,  Anthropological,  and  Biological  Societies  of  Washington  to  con- 
fider  the  desirability  of  a  federation  of  those  societies — 

RecommenJ  lo  the  several  societies  a  federation  on  the  following  basis,  and 
for  the  purposes  set  forth  : 

*  The  remarks  of  Mr.  Wilson  were  in  part  included  in  the  following  papers : 
1880.     Wilson,  Edmund  B.    The  Early  Stages  of  Renilla.    <American  Jour- 
nal of  Science,  XX,  1880,  pp.  446-9,  plate  VII. 

1882.  Wilson,  Edmund  B.  On  Animal  Polymorphism.  <Johns  Hop- 
kins University  Circulars,  No.  15,  May,  1882,  pp.  203-4. 

1 1882.  Burnett,  Swan  M.  How  We  See.  <The  Saturday  Lectures, 
&c.  pp.  163-185.  Also  separate,  with  title  page.  8vo.,pp.  25.  Three  wood- 
cuts. 
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I.  The  purposes  of  this  federation  shall  be — 

First,  the  pnblication  of  a  common  body  of  transactions; 
Second,  periodic  meetings  of  the  united  societies; 
Third,  the  management  of  courses  of  popular  lectures;  and, 
Fourth,  such  other  objects  as  may  hz  agreed  upon. 

II.  The  federation  shall  be  known  as  the  Washington  Academy  of  Sciences. 

IIL  The  several  societies  shall  retain  their  own  organizations,  excepting  as 
hereinafter  modified. 

IV.  The  three  societies  shall  have  the  same  annual  fees  of  membership. 

V.  The  uniform  fee  for  each  of  the  three  societies  shall  be  three  dollars. 

VI.  The  Academy  shall  be  organized  by  the  election  of  a  president,  a  secre- 
tary, a  treasiirer,  and  two  councilmen,  by  the  Academy.  The  presidents  of  the 
several  societies  shall  be  ejc  qficio  vice  presidents  of  the  Academy,  and  members 
of  its  council,  one  secretary  from  each  society  shall  be  a  member  of  the  council, 
and  each  society  shall  elect  two  additional  councillors  for  the  council  of  the 
Academy. 

VIL     A  grade  of  fellowship  shall  be  established  in  the  Academy. 
VI IL     The  annual  fee  of  fellowship  shall  be  five  dollars. 

IX.  The  existing  members  of  all  the  societies  shall  be  fellows  of  the  Acad- 
emy, on  the  payment  of  the  fellowship  fee. 

X.  The  council  of  the  Academy  may  subsequently  elect  fellows  from  the 
members  of  the  Academy. 

XI.  The  fellows  of  the  Academy  shall  be  ^x  officio  members  of  all  the 
societies. 

XII.  It  is  recommended  to  the  several  societies  that  the  existing  committees 
of  conference  be  continued,  for  the  purpose  of  collecting  the  sense  of  the  said 
societies  on  the  above  j.ropositions,  and  of  carrying  out  such  scheme  of  organi- 
zation as  may  be  mutually  accepted. 

William  B.  Taylor, 
Chairman  of  faint   Committee. 

Committee  of  Philosophical  Society. — John  V/.  Powell,  Theodore  Gill,  James 
C.  Welling,  John  S.  Billings,  William  B.  Taylor. 

Committee  of  Biological  Society. — Lester  F.  Ward,  G.  Brown  Goode,  Charles 
V.  Riley,  Richard  Rathbun,  John  W.  Chickering. 

Committee  of  Anthropolo^cal  Society. — John  W.  Powell,  Garrick  Mallery, 
James  C.  Welling. 

Mr.  Goode  submitted  the  following  table  of  statistics,  showing 
the  comparative  membership  in  the  three  societies : 
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Total  membership  in  the  three  Societies 329 

Membership  in  Philosophical  Society 160 

"  Anthropological  Society 115 

"  Biological  Society 134 

Common  to  all 22 

"  Philosophical  and  Anthropological  Societies 32 

"  Philosophical  and  Biological  Societies 38 

Anthropological  and  Biological  Societies 36 

Members  of  Philosophical  Society  only. «^ 97 

•*  Anthropological  Society  only 61 

'*     ,       Biological  Society  only 20 

The  reports  of  the  committee  were  discussed  by  Messrs.  Wilson, 
Bean,  True,  Riley,  Kidder,  Seaman,  and  Ellzey,  a  strong  feeling  of 
opposition  to  any  scheme  of  consolidation  being  manifest.  The 
motion  of  Prof.  Riley,  ^^ Resolved y  That  it  is  the  sense  of  this  (in- 
formal) meeting  that  a  federation  with  the  Anthropological  and 
Biological  Societies  is  desirable,'*  was  carried  by  a  vote  of  22  to  8. 
The  first  six  articles  of  the  report  of  the  committee  were  provisionally 
approved  one  by  one,  and  the  committee  was  continued,  with  instruc- 
tions to  report  further  action  at  a  regular  meeting  of  the  Society. 


Thirtieth  Meeting,  May  12,  1882. 

DARWIN  MEMORIAL  MEETING. 

The  President  occupied  the  chair.  In  addition  to  the  members 
of  the  Society,  the  members  of  the  other  societies  and  their  friends 
had  been  invited  to  attend ;  and  although  the  night  was  stormy, 
about  seven  hundred  ladies  -and  gentlemen  were  present  to  attend 
the  memorial  service  in  honor  of  Charles  Darwin,  who  died  at 
Down,  Kent,  England,  April  19,  1882.  On  the  stage  sat,  in  addi- 
tion to  the  officers  of  the  Society,  Dr.  W.  B.  Taylor,  President  of 
the  Philosophical  Society;  Major  J.  W.  Powell,  President,  Dr. 
Robert  Fletcher  and  Prof.  O.  T.  Mason,  Vice-Presidents,  aitd  Col. 
F.  A.  Seely,  Secretary,  of  the  Anthropological  Society.  A  large 
portrait  of  Dar\vin,  painted  by  Henry  Ulke,  V.  P.,  and  a  bust,  by 
Mrs.  Mica  Heideman,  decorated  the  stage.  The  order  of  exercises 
was  as  follows : 

Introductory Theodore  Gill. 

Biographical  Sketch Wm.  H.  Dall. 

The  Philosophic  Bearings  of  Darwinism John  W.  Powell. 
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Darwin's  Coral  Island  Studies Richard  Rathbtm.* 

Darwin's  Investigations  on  the  Relation 

of  Plants  and  Insects Charles  V.  Riley. 

Darwin  as  a  Botanist Lester  F.  Ward. 

Darwin  on  Emotional  Expression Frank  Baker. 

A  Darwinian  Bibliography Frederick  W.  True. 

A  Portrait  of  Darwin Henry  Ulke. 

The  addresses  delivered  on  this  occasion  are  printed  in  full  in  the 
appendix. 


Thirty-First  Meeting,  May  26,  1882. 

The  President  occupied  the  chair.  Thirty-five  members  were 
present. 

Mr.  Wm.  H.  Dall  made  an  appeal  for  aid  in  the  exploration  of 
the  molluscan  fauna  of  the  District  of  Columbia. 

Dr.  Tarleton  H.  Bean  exhibited  a  specimen  of  a  rare  arctic  bird, 
the  Spoon-billed  Sandpiper,  Eurynorhync/ms pygmceus,  obtained  by 
him  on  the  coast  of  Siberia.f 

Dr.  M.  G.  Ellzey  made  a  brief  communication  upon  the  natural 
history  of  mules. 

The  Society  ratified  the  action  of  the  council  in  voting  that 
the  proceedings  of  the  Society,  together  with  the  addresses  at  the 
Darwin  Memorial  Meeting,  should  be  printed,  and  that  the  funds 
of  the  Society  now  in  the  treasury  should  be  used  for  that  purpose.  A 
resolution  to  the  effect  that  women  should  be  admitted  to  member- 
ship in  the  Society  was  referred  to  a  committee  consisting  of  Gen. 
William  Birney,  Messrs.  Dall  and  Goode,  and  Doctors  Prentiss  and 
Kidder. 

The  Society  then  adjourned  to  meet  in  October. 


*  Omitted  on  account  of  the  illness  of  Mr.  Rathbun. 

f  1882.  Bean,  Tarleton  H.  Notes  on  Birds  collected  during  the  sum- 
mer of  1880,  in  Alaska  and  Siberia.  -<Proc.  U.  S.  Mus.,  V,  1882,  pp. 
144 -f     (E.  pygmaus,  p.  1^5.) 

Also,  1 88 1.  Bean,  Tarleton  H.  Our  unique  Spoon-billed  Sandpiper. 
<Forcst  and  Stream,  XVI,  April  12,  188 1. 
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THE  DOCTRINE  OF  DARWIN.* 

By  Theodore  Gill. 

The  chief  for  many  years  of  the  leaders  in  science  knows  no 
longer  the  world  he  erstwhile  knew  so  well.  Charles  Darwin  has 
closed  a  life  illustrious  in  the  annals  of  biology,  scarce  full  of  years 
but  very  full  of  honors. 

How  fruitful  was  that  life  and  how  potent  its  influence  on  philoso- 
phy and  on  sociology  the  united  voice  of  the  civilized  world  pro- 
claims— how  grievous  the  loss  the  lamentations  of  mankind  testify. 
Less  than  a  quarter  of  a  century  has  elapsed  since  the  publication 
of  the  **  Origin  of  Species  by  means  of  Natural  Selection.*'  How 
great  is  the  contrast  between  the  beliefs  and  practice  of  naturalists 
before  its  appearance  and  those  of  their  present  successors !  He 
would,  indeed,  have  been  a  bold  man  who  would  have  predicted 
that,  in  two  decades  after  its  appearance,  the  views  therein  promul- 
gated would  be  universally  accepted  and  be  taken  as  the  recognized 
platfonn  of  biologists.  But  the  incredible  has  actually  happened ; 
all  the  students  of  nature,  and  in  every  land ;  zoologists  and  bot- 
anists, palaeontologists  and  geologists — in  America  and  Europe, 
at  the  confines  of  Asia,  the  extreme  of  Africa,  and  in  distant  Aus- 
tralia— all  meet  on  common  ground  as  evolutionists  ;  all  recognize 
to  a  greater  or  less  extent  the  operation  of  natural  selection  in  the 
survival  of  the  fittest.  To  appreciate  the  cause  of  the  profound 
impression  produced  by  the  deceased  naturalist's  greatest  work, 
some  reference  to  the  antecedent  and  succeeding  conditions  is  fit- 
ting. 

It  had  been,  from  time  immemorial,  a  generally  accepted   idea 
that  the  living  beings  which  people  the  globe  had,  in  some  mys- 

*  Several  of  the  paragraphs  in  this  address  were  published  in  advance,  with  a 
few  modifications,  in  "  The  Critic,"  of  New  York,  for  May  6,  1882. 
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terious  manner,  been  each  "created**  separately;  but  how,  few 
ventured  to  express  in  words,  for  the  mere  attempt  to  do  so  con- 
jured up  such  strange  fancies  that  the  intelligent  mind  drew  back  in 
revolt  and  refused  to  consider  them.  Now,  it  is  a  recognized 
scientific  creed  that  the  animals  and  plants  which  have  successively 
inhabited  the  earth,  were  the  descendants,  with  modification, 
from  previous  inhabitants  since  the  dawn  of  life.  A  glimmer  of 
the  truth  had  now  and  then  occurred  to  contemplative  students. 
Philosophers  had  ventured  to  think  that  living  forms  like  ancient 
ones  might  have  descended  from  them.  The  investigators  in 
various  departments  of  biology  had  gradually  deduced  generaliza- 
tions which  all  tended  in  a  similar  direction.  The  taxologists,  in 
their  very  nomenclature,  compared  the  animal  kingdom  to  a  tree  of 
which  the  principal  types  were  "branches"  diverging  from  a  com- 
mon trunk,  while  the  minor  groups  were  successive  offshoots ;  and 
the  idea  of  genetic  relationship  suggested  by  the  various  degrees  of 
likeness  was  expressed  in  the  names  conferred  on  other  groups — 
"  tribe/*  "  family,**  etc.  The  embryologists  had  recognized  a  co- 
incidence between  the  stages  of  development  of  the  "superior** 
animals  and  the  adults  of  animals  inferior  in  the  system.  The 
palaeontologists  had  discovered  an  approximate  coincidence  between 
the  successive  inhabitants  of  the  earth  and  the  successive  stages  in 
the  development  of  the  living  animals  of  the  same  types.  The 
series  of  facts  thus  obtained  had  even,  to  some  extent,  been  co- 
ordinated. 

All  these  series  of  facts  were  such  as  would  have  been  the  result 
of  the  derivation  of  existing  types  from  previous  ones.  But  the 
possibility  that  the  seeming  was  the  real  did  not  commend  itself  to 
the  consideration  of  naturalists.  Instead  thereof,  it  was  assumed 
that  the  facts  were  "  in  accordance  with  a  plan  of  the  Creator;  '* 
that  the  Deity  had  conceived  a  few  patterns,  and  that  by  those  he 
constructed  the  animals  which  successively  appeared  on  the  globe, 
to  be  in  time  swept  off  and  replaced  by  others.  If  answer  was 
made  that  such  was  a  puerile  conception  of  creation  and  that  it  lim- 
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ited  the  power  of  Deity,  excessive  anger  was  displayed,  and  its  op- 
ponents called  infidels  and  atheists.  But  even  those  who  doubted 
whether  the  accepted  views  of  creation  were  tenable,  hesitated  to 
take  the  alternative  view.  An  efficient  factor  in  variation  remained 
to  be  discovered,  and  a  full  presentation  of  the  data  had  yet  to  be 
made. 

It  was  in  1859  that  the  desiderata  indicated  were  supplied  in 
"  The  Origin  of  Species  by  means  of  Natural  Selection.'*  **  Varia- 
tion under  Domestication"  was  compared  and  contrasted  with 
"Variation  under  Nature."  The  "  Struggle  for  Existence"  which 
is  the  result  of  the  progressive  increase  of  living  beings  was  con- 
sidered, and  **  Natural  Selection"  was  designated  as  the  factor  which 
determined  the  development  and  existence  as  "species"  of  forms 
which  had  descended,  with  modifications,  from  countless  antecedent 
generations.  With  the  successive  changes  in  temperature  and  other 
conditions  ensuing  in  the  ever-changing  world,  the  animals  and 
plants  which  peopled  it  were  compelled  to  keep  pace  by  correspond- 
ing changes  in  structure,  or  to  give  place  to  others  who  could 
adapt  themselves  to  the  new  conditions. 

So  much  were  the  views  thus  enunciated  opposed  to  the  current 
ideas  that  a  brief  period  of  astonished  silence  ensued,  and  men  felt 
about  before  they  could  realize  their  full  purport,  or  that  such  opin- 
ions were  broached  in  sober  earnest.  Then  followed  on  every  hand 
torrents  of  detraction  and  abuse.  The  naturalists  of  the  old  school 
and  the  priests  of  revelation  met  on  common  ground,  and  loud  and 
bitter  was  the  denunciation.  Numerous  were  the  arguments  against 
the  new  theory. 

But  why  this  great  turmoil  and  uproar?  Darwin  was  not  the 
first  to  believe  that  species  had  been  derived  and  not  created.  So 
had  philosophers  believed  before;  the  grandfather  of  Darwin  be- 
lieved and  urged  the  belief;  a  great  naturalist  at  the  commencement 
of  the  century — Lamarck — ^boldly  and  wisely  formulated  a  theory  of 
evolution ;  the  "  Vestiges  of  Creation  "  took  up  the  view,  and  gained 
marked  attention  in  Britain.      Even  a  clergyman  of  the  English 
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Church,  the  Savilian  professor  in  orthodox  Oxford,  the  Rev.  Baden 
Powell,  in  1855,  had  considered  the  "  Philosophy  of  Creation"  in 
a  **  masterly  manner,"  and  Darwin  bore  testimony  that  nothing  can 
be  more  striking  than  the  manner  in  which  the  enlightened  priest 
showed  that  the  introduction  of  new  species  is  a  regular  phenom- 
enon in  contradistinction  to  a  miraculous  process.  Darwin  was  not 
the  first  even  to  conceive  of  the  principle  of  natural  selection. 
An  American  resident  in  England,  Dr.  W.  C.  Wells,  as  early  as 
181 3,  had  recognized  the  operation  of  the  principle  in  the  distri- 
bution of  the  human  race.  In  1831,  Patrick  Matthews  also  appre- 
ciated the  principle  of  natural  selection ;  so  Darwin  himself  wit- 
nesses. 

It  was  not,  then,  the  mere  enunciarion  of  the  theory  of  evo- 
lution, nor  of  the  principle  of  natural  selection,  that  characterized 
the  "Origin  of  Species,"  and  drew  the  attention  of  mankind  to  it. 
It  was  the  recognition  of  the  incessant  and  universal  operation  of 
the  factors,  the  masterly  co-ordination  of  the  facts  of  biology — ^zool- 
ogy, botany,  anatomy,  general  morphology,  physiology,  embryology, 
palaeontology — ^and  geology,  the  marshalling  in  orderly  array  and 
concentration  in  one  direction  of  all  natural  knowledge,  the  force  of 
the  logic,  the  clearness  of  the  exposition,  the  judicial  candor  of  the 
argument  that  arrested  men's  attention,  and  provoked  serious  con- 
sideration of  what  before  had  been  ignored  as  being  beyond  the 
domain  or  possibilities  of  investigation.  In  the  time  of  Lamarck 
the  world  was  not  ready  for  a  consideration  of  the  question.  Lam- 
arck's was  the  prophesy  of  intuitive  genius — ^genius  the  greater  in 
that  the  facts  that  had  then  been  garnered  were  few.  The  "  Vestiges 
of  Creation  *  *  was  so  replete  with  errors  of  fact  and  misconceptions 
as  to  attract  more  attention  to  the  fault  of  its  details  that  to  the 
logic  of  its  argument.  The  principle  of  natural  selection  had  been 
applied  to  very  special  fields  by  Wells  and  Matthews ;  no  evidence 
had  been  furnished  of  its  wide  extension,  and  it  even  occupied  a 
subordinate  position  in  the  thoughts  of  those  investigators. 

The  author  of  the  "  Origin  of  Species"  was  a  different  man  from 
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his  predecessors,  and  lived  in  a  happier  time.  The  facts  had  been 
accumulated  and  co-ordinated;  men  were  ready  to  consider  the 
reason  why  facts  were  such,  and  none  was  better  fitted  than  Darwin 
— I  should  rather  say  none  was  so  well  fitted — to  arrange  and  present 
the  facts  and  to  draw  the  deductions  therefrom.  Ever  a  close  ob- 
server, practiced  in  many  lands,  student  of  all  nature — especially 
skilled  as  a  geologist,  a  botanist,  and  a  zoologist — endowed  with  a 
severely  judicial  mind,  honest  above  all,  none  like  him  had  ever 
grappled  with  the  mystery  of  creation.  For  more  than  twenty 
years  he  had  pondered  on  the  subject ;  with  impartial  severity  he 
had  weighed  the  evidence.  He  was,  perforce,  led  to  the  conclusion 
that  all  the  living  had  been  derived  from  past  forms,  with  modifica- 
tions incident  to  individuality ;  the  sums  of  the  divergencies,  small  in 
themselves,  became  large  in  the  aggregate,  became  enormous  in  time. 
The  increasing  beings,  crowding  upon  each  other,  invading  each 
other's  domains,  struggled  for  the  life  into  which  they  were  bom. 
Happy  were  those  possessing  some  slight  advantage — strength, 
swiftness,  dexterity,  or  adaptability  resulting  from  modification  of 
structure — for  they  could  procure  place  or  food  at  the  expense  of 
their  competitors,  and  the  characters  that  gave  them  victory  secured, 
likewise,  the  temporary  ascendancy  of  their  kind.  How  great  is 
this  variability  our  domesticated  animals  attest ;  how  ancient  is  our 
globe  geology  teaches ;  that  the  race  is  to  the  strong  or  the  cunning 
observation  of  inferior  nature  assures.  With  known  variability, 
time,  and  space,  what  could  not  result  ?  Which,  then,  was  the  more 
probable  that  Nature — or,  if  you  will,  the  Creator — had  always 
operated  under  law,  or  that  there  had  been  constant  interference  ? 
Thus  were  the  issues  fairly  joined.  On  the  one  hand.  Creation 
was  the  rallying  cry ;  on  the  other.  Evolution  and  Darwin.  But 
what  meant  the  opposed  terms  ?  It  is  surely  but  reasonable  to  ask 
the  question.  The  evolutionists  conceded  the  reasonableness,  and 
gladly  accepted  the  ordeal.  Could  less  be  required  of  the  creation- 
ists ?  In  reverential  mood  would  I  submit  the  alternatives.  If  they 
repel,  blame  not  me.     I  have  long  and  fruitlessly  searched  for  better. 
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Creation  implies  the  ax:tual  fashioning  of  forms  in  full  panoply, 
and  with  all  the  characteristics  of  their  kind.  But  when  it  was 
asked  how  this  had  been  effected  the  answer  was  vague  and  evasive. 
Did  *'  elemental  atoms  flash  into  living  tissues  ?  * '  Was  there  vacant 
space  one  moment  and  an  elephant  apparent  the  next  ?  Or  did 
a  laborious  God  mould  out  of  gathered  earth  a  body  to  then  endue 
with  life  ?  The  questions  are  surely  pertinent,  for  only  by  such 
means  can  we  conceive  of  creation.  But  passionate  disclaimers  and 
angry  denunciations  greeted  him  who  would  frame  such  conceptions 
in  exact  language.  Metaphysical  jargon  and  rhetoric  about  divine 
purposes  might  sophisticate,  but  could  not  answer. 

Evolution  denotes  the  derivation  of  living  beings  from  preceding 
in  endless  succession.  Variation  in  progeny,  limited  heredity,  and 
time  are  its  correlatives.  These  being  conceded,  the  peopling  of 
the  globe  with  its  life,  past  and  present,  is  conceivable. 

What  was  the  evidence  to  support  the  conflicting  conceptions  ? 

For  creation  it  was  urged  that  the  universal  consensus  of  mankind 
supported  it ;  that  divine  revelation  taught  it ;  and  that  the  diver- 
sities and  specialization  of  organic  forms  forbade  the  idea  of  their 
derivation  from  a  common  parentage. 

The  univer^l  consensus  of  mankind  maintained  till  the  sixteenth 
century  the  doctrine  that  the  earth  was  flat ;  that  the  sun  and  other 
planets  circled  round  the  earth ;  and  that  the  earth  was  the  great 
centre  of  the  universe.  The  universal  consensus  of  mankind  for 
thousands  of  years  is  not  the  universal  concensus  of  the  enlight- 
ened man,  nor  of  the  present  century. 

The  teachers  of  revelation  have  been  often  mistaken.  Many  are 
they  who  once  were  contemned  and  denounced  because  their  utter- 
ances were  not  in  accordance  with  the  opinions  of  their  day,  who 
are  now  accepted  as  the  champions  of  a  purer  religion.  One  of  the 
wisest  priests  of  England  has  said  that  ''with  a  certain  class  of 
religionists  every  invention  and  discovery  is  considered  impious  and 
unscriptural  as  long  as  it  is  new.  Not  only  the  discoveries  of  as- 
tronomy and  geology,  but  steam,  gas,  electricity,  political  economy, 
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have  all  in  their  turn  been  denounced ;  and  not  least,  chloroform. 
Its  use  in  parturition  has  been  anathematized  as  an  infraction  of  the 
penalty  pronounced  on  Eve ! ' '  *  It  is  not  I,  but  a  great  clergy- 
man, who  expresses  such  sentiments. 

The  objection  that  the  differentation  and  specialization  of  organic 
beings  gainsay  their  derivation  from  a  common  source  is  a  most 
weighty  one.  In  the  infancy  of  our  own  knowledge  it  was  unan- 
swerable, and  the  less  we  know  of  nature  the  more  we  are  impressed 
with  these  diversities.  It  is  not,  however,  simply  a  question  of 
whether  evolution  is  true ;  but  which  is  the  more  probable  of  two 
alternatives — that  all  the  phenomena  which  point  in  one  direction 
and  which  could  have  occurred  in  natural  sequence,  have  taken 
place  in  such  sequence ;  or  that  direct  creative  intervention  has  en- 
sued again  and  again,  when  the  same  ends  could  have  been  produced 
without  such  intervention. 

Nature  was  true  tp  her  disciple,  and  herself  furnished  the  replies. 

It  was  contended  that  if  evolution  were  true,  the  evidence  should 
be  forthcoming  in  the  existence  in  previous  geological  epochs  of 
forms  of  a  generalized  character  intermediate  between  still  earlier 
ones  and  later  widely  separated  forms ;  and  that  of  such  there  were 
very  few. 

The  graves  of  the  distant  past  gave  up  their  dead,  and  the  ossu- 
aries of  our  own  far  West  yielded  most  cogent  testimony  to  the 
truth.  Forms  from  the  eocene  and  later  beds,  resurrected  by  the 
wand  of  the  anatomist,  rising  in  successive  lines  behind  the  wide 
gaps  in  the  living  files,  proclaimed  that  all  were  of  one  blood,  and 
showed  the  genealogy  of  the  contemporaries  of  man. 

Many  were  the  forms  thus  connected.  Few  are  those  that  may 
be  mentioned  on  this  occasion.  The  horse-like  animals,  the  rhi- 
noceroses, and  tapirs  are  so  unlike,  that  proof  of  their  derivation 
from  one  source  might  be  thought  to  be  impossible.  But  as  we  go 
back  into  the  ages  we  find  equines  with  lateral  digits  and  hoofiets 

*Rev.  Baden  Powell's  Essay  on  the  Spirit  of  the  Inductive  Philosophy,  etc., 
p.  455- 
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becoming  larger  and  longer,  teeth  shorter  and  more  generalized, 
skeletons  less  characteristic;  rhinoceroses  with  cutting  teeth,  and 
more  slender  forms ;  tapir-like  animals  without  the  peculiar  tapirine 
teeth,  with  rhinocerotoid  skulls,  and  with  otherwise  modified 
structure ;  all  these  accompanied  by  innumerable  other  modifica- 
tions, till  finally  we  are  almost  at  a  loss  to  tell  whether  it  is  a  horse- 
like, a  rhinocerotoid  or  a  tapiroid  animal  that  is  before  us,  and  they 
become  lost  in  earlier  forms  with  special  characters  of  their  own. 
And  as  we  go  still  further  back  we  are  confronted  with  still  other 
forms  that  are  connected  by  series  projected  backward  from  the 
ruminants  and  from  the  elephantids.  We  do,  in  fine,  know  the 
genealogy  of  our  own  contemporaries — imperfectly  it  is  true,  but 
still  we  know  it. 

It  was  objected  that  animals  were  segregated  by  such  very  wide 
intervals  that  they  must  be  isolated  in  different  branches,  and  that 
there  could  be  no  community  of  structure  between  such  branches ; 
they  expressed  fundamentally  different  plans  of  structure. 

One  by  one  zoology,  anatomy,  and  embryology  supplied  the  links 
between  the  old  branches ;  the  branches  were  at  length  completely 
uprooted,  and  it  has  even  become  a  matter  of  simple  convention 
what  should  be  considered  major  groups.  Plans  of  structure  can  no 
longer  be  claimed  to  be  peculiar  to  different  types. 

That  branch  of  which  man  is  the  primate — the  vertebrates — ^was 
supposed  to  be  perfectly  unassailable  and  isolated ;  but  zoology  and 
anatomy  have  revealed  to  us  amphioxus,  and  embryology  the  earlier 
stages  of  the  tunicates.  The  evidence  is  now  conclusive  that  these 
forms  which  once  appeared  to  be  among  the  most  distant  are  now 
the  most  closely  related.  The  affinities  of  the  tunicates  with  inver- 
tebrates are  evident,  and  thus  we  may  look  far  back  to  that  time 
when  vertebrates  did  not  exist,  but  when  the  common  ancestors,  from 
which  they  and  the  related  invertebrates  should  diverge,  held  sway. 

It  was  even  pretended  that  the  evidence  was  insufficient  to  show 
that  variation  was  possible  or  could  be  propagated. 

From  every  hand  testimony  was  forthcoming.     The  breeder  conld 
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point  to  every  domesticated  animal — the  horticulturist  and  pomolo- 
gist  to  all  cultivated  plants — the  systematist  and  zoogeographer  to 
the  limits  of  species  which  varied  with  knowledge  of  their  distri- 
bution— the  palaeontologist  to  the  gradation  between  the  extinct 
forms  and  widely  separated  living  species,  as  well  as  to  that  between 
forms  which  lived  in  successive  earlier  epochs. 

It  was  urged  that  the  Darwinian  theory  was  opposed  to  revelation, 
and  subversive  of  Christianity. 

As  students  of  nature  and  seekers  after  truth  alone — so  far  as 
nature  is  concerned — ^we  only  ask  whether  the  views  of  iDarwin  are 
true  or  not.  But  now,  from  many  a  pulpit,  and  from  the  most  en- 
lightened of  the  clergy,  we  hear  the  claim  that  evolution  is  in  per- 
fect accordance  with  revelation,  and  is  a  witness  to  the  power,  pres- 
cience, and  goodness  of  God. 

It  was  contended  that  acceptance  of  the  teachings  of  Darwin 
would  have  a  pernicious  tendency,  and  entail  riot,  lawlessness,  and 
crime  in  the  world. 

A  long  life  of  singular  purity  and  blamelessness  in  the  person  of 
Darwin  was  an  answer.  An  unsullied  heritage  from  an  ancestor 
entertaining  like  views  has  been  transmitted  to  heirs  of  his  body 
without  flaw.  Sons  of  the  great  philosopher  continue  the  studies 
of  their  great  sire,  and  worthily  wear  the  heavy  mantle  left  to  them. 

One  after  another  the  scientific  opponents  of  evolution  became 
convinced  of  its  verity,  or  died  out.  The  naturalists  of  a  new 
generation  with  one  accord  accepted  "Darwinism'*  as  a  starting 
point  for  their  more  profound  studies.  The  methods  and  aims  of 
biology  became  changed.  Biology  became  exalted  from  empiricism 
into  a  science.  Long  before  "The  Origin  of  Species**  had  even 
'*  come  of  age,**  acceptance  of  its  teachings  had  become  an  essential 
of  scientific  creed,  and  Darwin  was  acknowledged  to  have  effected 
a  greater  revolution  in  science  than  any  Englishman  since  the  time 
of  Newton.  Most  meet  was  it  then  that  he  should  rest  by  the  side 
of  his  great  predecessor  whose  rival  he  will  ever  be  in  fame. 
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BIOGRAPHICAL  SKETCH. 

By  William  H.  Dall. 

Charles  Robert  Darwin,  son  of  Dr.  Robert  Waring  Darwin,  F.  R.  S., 
and  Emma  Wedgewood,  grandson  of  Dr.  Erasmus  Darwin  and 
Josiah  Wedgewood,  was  bom  at  Shrewsbury,  England,  February 
1 2th,  1809.  He  died  of  disease  of  the  heart  at  his  residence, 
Downe  Court,  Beckenhara,  Kent,  at  4  P.  M.,  April  19,  1882,  and 
consequenfly  had  attained  the  age  of  73  years,  2  months,  and  7 
days.  At  Shrewsbury  his  childhood  was  passed  and  his  education 
was  obtained  at  the  once  famous  Shrewsbury  Grammar  School, 
presided  over  by  the  Rev.  Dr.  Samuel  Butler,  afterward  Bishop  of 
Litchfield  and  Coventry. 

At  the  age  of  sixteen  he  entered  the  University  of  Edinburgh 
(1825)  where  he  remained  two  years.     Even  at  this  early  period  he 

r 

had  become  a  student  of  natural  history,  and  read  his  first  scientific 
paper  before  the  Plinian  Society.  It  was'*  On  the  Movement  of 
the  Ova  of  Flustra,"  one  of  the  incrusting  marine  corallines. 

In  1827  he  entered  Christ's  College,  Cambridge,  where  he  grad- 
uated as  a  Bachelor  of  Arts  four  years  later.  Here  he  fell  under  the 
influence  of  the  teachings  of  Prof.  John  Stevens  Henslow,  an  excel- 
lent botanist,  whose  instruction  doubtless  did  much  to  determine 
the  field  of  study  subsequently  occupied  by  his  pupil. 

In  1 83 1  Captain  Fitzroy,  R.  N.,  offered  to  share  his  cabin  with  any 
competent  naturalist  who  would  accompany  him  on  his  prospecting 
voyage  to  South  America  in  H.  M.  S.  Beagle,  detailed  for  surveys  in 
that  region.  Mr.  Darwin,  then  only  twenty-two  years  of  age,  offered 
his  services  with  the  stipulation  that  he  should  control  the  collections 
made,  and  was  accepted.  The  Beagle  sailed  November  27,  1831, 
from  Plymouth,  and  returned  to  England  on  the  2d  of  October,  1836. 
During  a  large  part  of  the  voyage  Mr.  Darwin  suffered  greatly  from 
sea-sickness,  or  some  difficulty  which  simulated  it,  and  which,  in  some 
form,  returned  at  intervals  throughout  his  whole  life,  as  sudden  fits  of 
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illness  which  prostrated  him  for  days  together,  and  which  were  fol- 
lowed by  long  periods  of  wakeful  convalescence.  Under  the  cir- 
cumstances, the  amount  of  keen  and  patient  observation,  the  vast 
accumulation  of  facts,  and  the  extensive  collections  obtained  by 
Mr.  Darwin  during  his  voyage,  appear  more  marvelous  than  ever. 

After  his  return  his  health  was  much  shattered,  and  his  studies 
more  or  less  interrupted  for  some  years.  He  took  his  Master's  de- 
gree in  course,  and  shortly  after  his  return  was  elected  a  Fellow  of 
the  Royal  Society,  (of  which  his  father  and  grandfather  were  pre- 
viously Fellows,)  and  of  the  Geological  Society,  of  which  last  he 
was  made  secretary. 

In  1839  he  published  his  epoch-making  work  "A  Journal  of 
Researches  into  the  Geology  and  Natural  History  of  the  Various 
Countries  visited  by  H.  M.  S.  Beagle ;  ' '  the  first  of  that  long 
series  of  investigations  to  which  his  life  was  devoted,  and  the  pub- 
lication of  which  revolutionized  the  study  of  biology,  and  gave  to 
Darwin  a  position  as  a  naturalist  unparalleled  in  the  history  of 
science. 

In  the  same  year,  1839,  ^^-  Darwin  married  his  cousin,  Emma 
Wedgewood,  and  retired  to  the  secluded  and  beautiful  district  of 
Kent  where,  in  his  country-house  of  Downe  Court,  near  Orpington, 
more  than  forty  years  of  his  life  were  spent.  The  district  is  purely 
agricultural,  a  plateau  of  chalk,  some  400  feet  above  the  sea,  in- 
terrupted by  the  wavy  hollows  characteristic  of  the  English  chalk 
country,  with  beech  woods  here  and  there  on  the  slopes.  His 
dwelling  is  one  of  the  old  square-built,  red-brick  mansions  of  the 
last  century,  to  which  has  been  added  in  more  recent  times  a  gable- 
fronted  wing,  with  another  square-built  wing  and  pillared  portico 
on  the  corresponding  side.  Shut  in  and  almost  hidden  from  the 
roadway  by  a  high  wall  and  belt  of  trees  it  offers  ideal  seclusion 
for  a  quiet  student.  On  the  southern  side  the  walled  garden  opens 
into  a  secluded  meadow  bounded  by  a  tract  of  imderwood  through 
which  there  is  a  lovely  view  of  the  narrow  valley  which  descends 
toward  Westerham. 
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Here,  and  in  the  by-paths  of  adjacent  woods  and  meadows,  Mr. 
Darwin  was  accustomed  to  take  daily  exercise  with  a  characteristic 
regularity.  Up  to  ten  or  twelve  years  ago,  his  tall  figure,  mounted 
on  a  favorite  old  black  horse,  was  a  familiar  object  in  the  coimtry 
lanes.  This  animal  fell  and  died  suddenly  one  day,  after  which  it 
was  noted  that  Mr.  Darwin  rode  no  more.  His  invariable  hours  for 
walking,  in  these  later  years,  were  seven  in  the  morning,  noon,  and 
four  o'clock  in  the  afternoon,  usually  accompanied  by  one  or  more 
of  his  sons ;  one  of  whom,  Mr.  Francis  Darwin,  has  long  been  es- 
tablished as  a  surgeon  in  the  hamlet  of  Dbwne.  His  habits  were  ex- 
tremely regular.  He  rose  at  six,  took  a  cold  plunge  bath  (which 
was  repeated  in  the  evening),  breakfasted  alone,  and  after  his  first 
morning  walk  was  usually  in  his  library  by  8  A.  M.  At  nine  he 
would  spend  a  little  time  in  the  dining-room  opening  his  mail,  and 
in  the  evening  would  linger  an  hour  or  two  in  the  society  of  his 
family,  or  that  of  some  of  his  scientific  friends  who  occasionally 
visited  him ;  but  the  greater  part  of  his  time  was  spent  in  his  library, 
his  garden,  and  the  adjacent  grounds.  A  few  friends,  among  whom 
were  Sir  John  Lubbock  and  Dr.  Farr,  near  residents,  were  often 
with  him,  and  with  such  he  was  social,  frank  and  ever  ready  to  en- 
joy a  joke  or  frolic ;  with  all  men  he  was  unpretentious,  kind,  and 
devoid  of  any  artificiality  of  manner  ;  but  his  life  was  essentially  a 
secluded  one,  as  may  be  judged  from  the  fact  that  the  news  of  his 
death  did  not  reach  London  until  noon  of  the  following  day. 

Nevertheless,  his  life  was  far  from  solitary,  for  his  family  formed 
quite  a  colony  in  itself  until  the  children  reached  maturity.  Two 
children,  a  boy  and  girl,  were  lost  in  infancy,  one  dying  in  1842 
and  the  other  in  1858,  and  are  buried  in  the  village  churchyard  of 
Downe,  near  by  some  of  the  Wedgewoods. 

In  the  family  who  lived  Mr.  Dar^vin  was  fortunate.  His  eldest 
son,  William,  is  a  banker  at  Southampton ;  the  second,  George, 
took  high  honors  at  Cambridge,  and  is  now  a  Fellow  of  Trinity  Col- 
lege and  a  distinguished  mathematician  ;  the  third,  Frank,  having 
inherited  his  father's  delicate  constitution,  acted  as  his  secretary ; 
the  fourth,  Leonard,  an  officer  of  artillery,  has  distinguished  himself 
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in  the  direction  of  astronomy ;  the  fifth,  Horace,  is  an  excellent 
mathematician.  One  married  and  one  unmarried  daughter  com- 
plete a  family  whose  constant  care  has  always  been  to  relieve  its  head 
from  any  trouble  and  anxiety. 

Mr.  Darwin  has  always  been  in  easy  circumstances,  financially,  so 
that  he  could  use  his  time  as  he  chose,  without  care.  When  young 
he  pursued  field-sports,  with  the  combined  interest  of  the  hunter  and 
the  naturalist ;  in  later  years  he  found  his  chief  relaxation  in  read- 
ing popular  novels.  His  work  was  taken  up  with  great  method,  and 
he  never  wrote  for  more  than  two  hours  at  a  time. 

In  1853  he  received  the  gold  medal  of  the  Royal  Society  for  his 
various  works;  in  1859  that  known  as  the  Wollaston  medal  from 
the  Geological  Society ;  in  1871  he  received  the  Prussian  Order  of 
Elnighthood  **  For  Merit,"  and  was  elected  a  corresponding  member 
of  the  Austrian  Academy  of  Sciences;  and  in  1878,  foreign  asso- 
ciate of  the  French  Academy.  He  received  honorary  degrees  from 
Leyden  and  Cambridge,  and  other  scientific  honors  almost  without 
number. 

His  death  was  unexpected.  He  had  been  slightly  unwell  for 
several  weeks,  and  the  weakness  of  the  heart's  action  was  such  that 
he  was  not  permitted  to  ascend  the  stairs,  but  in  the  main,  he  was 
still  able  to  pursue  his  ordinary  routine.  On  Tuesday  morning  Sir 
John  Lubbock  found  him  apparently  about  as  usual.  That  he  was 
seriously  ill,  was  first  known  in  the  village  Wednesday  afternoon  by 
the  arrival  of  his  groom  on  horseback,  horse  and  man  reeking  with 
foam,  having  galloped  for  ice  six  miles  and  back  from  the  nearest 
point  where  it  could  be  procured ;  but  in  vain,  the  relief  arrived  too 
late,  Charles  Darwin  had  already  passed  away,  surrounded  by  his 
family,  including  several  of  his  sons,  Mrs.  Darwin,  and  a  married 
daughter.  On  the  26th  his  mortal  remains  were  laid  in  Westmin- 
ster Abbey,  near  by  the  ashes  of  Isaac  Newton,  and  were  followed 
to  the  tomb,  not  only  by  dignitaries  of  Church  and  State,  but  by 
the  universal  reverence  of  the  scientific  world.* 

*  It  is  hardly  necssary  to  state  that  this  sketch  is  a  compilation  from  all  the 
different  sources  which  happened  to  be  available  at  the  tim«. 
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DARWIN'S  CONTRIBUTIONS  TO  PHILOSOPHY. 

By  John  W.  Powell. 

Many  are  the  definitions  of  philosophy.  If  we  wish  not  to  define 
what  is  true  philosophy,  but  simply  to  define  the  term  in  all  its 
uses  when  referring  to  all  times  and  all  men,  this  definition  will  do: 
PMlosophy  is  the  explanation  of  the  phenomena  of  the  universe. 

Now,  the  phenomena  of  the  universe  are  embraced  in  many  vast 
categories. 

First,  we  have  the  constitution  of  the  heavenly  bodies,  and  their 
real  and  apparent  motions  to  be  explained.  What  are  they,  and 
how  came  they  to  be  what  they  are? 

Then  we  have  the  earth  itself;  its  forms,  its  lands  and  seas,  its 
mountains  and  valleys,  its  rivers  and  lakes,  the  winds  which  blow 
about  it,  the  storms  which  fall  upon  it,  the  lightnings  that  flash 
athwart  the  sky,  the  thunders  that  roll  among  the  clouds.  What 
are  all  these  things,  and  whence  came  they,  and  why  are  they? 
Again,  in  the  constitution  of  the  earth  we  find  rocks  with  their 
minerals,  and  geologic  formations  with  their  fossils.  What  are 
rocks  and  minerals,  formations  and  fossils,  and  whence  came  they? 

Look  at  the  innumerable  forms  of  plants  covering  the  earth  with 
verdure — the  whole  vegetable  kingdom  on  the  land  and  on  the  sea; 
forests,  mosses,  and  confervae.  Who  shall  explain  the  meaning  of 
the  phenomena  of  the  vegetable  kingdom  ? 

The  oceans  teem  with  animal  life ;  reptiles  crawl  over  all  the  land ; 
the  hills  and  the  valleys,  the  mountains  and  the  plains,  are  all  in- 
habited by  beasts;  and  the  air  itself  is  populated.  Who  shall  tell 
us  of  all  the  living  things,  and  then  explain  life  itself? 

Turn  to  the  contemplation  of  man,  organized  into  tribes  and 
nations;  man  possessed  of  innumerable  languages;  man  engaged  in 
arts  and  industries ;  man  endowed  with  reason  and  will ;  man  in 
search  of  moral  principles  to  guide  his  conduct.  Whence  came  this 
man,  and  whither  does  he  go? 
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Among  all  tribes  and  nations  of  the  globe,  and  in  all  times,  men 
have  sought  to  discover  the  whence,  the  how,  and  the  why,  of  all 
things — the  phenomena  of  the  universe. 

The  explanation  of  the  universe  is  philosophy. 

The  philosophies  of  the  world  may  be  classified  as — 

I.  Mythologic. 
II.  Metaphysic. 
III.  Scientific. 

Mythology  and  science  constitute  the  two  grand  systems  of 
philosophy,  but  between  them  stands  metaphysic  philosophy  as  a 
stepping-stone  from  the  former  to  the  latter. 

In  the  lower  stages  of  society  philosophy  is  purely  mythologic. 
All  savage  and  barbaric  peoples  explain  the  phenomena  of  the  uni- 
verse by  a  system  of  myths.  A  mythology  is  always  a  growth,  and 
among  every  people  there  grows  up  by  the  employment  of  diverse 
and  superficial  analogies — curious  suggestions — a  body  of  mythic 
explanations  which  constitute  its  philosophy. 

Among  the  Wintuns  of  California  the  world  is  three-storied. 
There  is  a  world — a  great  chamber — above,  and  there  is  this  world, 
and  a  world  below.  The  waters  fall  from  the  world  abcJve  because 
the  sky,  the  floor  of  that  upper  world,  leaks ;  and  the  waters  come 
from  the  world  below  through  the  springs  that  issue  from  the  flanks 
of  the  dead  volcanoes  of  that  land ;  so  the  waters  from  above  and 
the  waters  from  below  meet  and  flow  down  the  great  Sacramento  to 
the  sea,  where  again  they  divide ;  the  waters  from  above  taking  their 
way  to  their  upper  home,  and  the  waters  from  below  taking  their 
way  to  the  lower  world. 

The  mountains  were  formed  by  the  great  mole-god,  who  crawled 
•  under  the  land  and  upheaved  the  mountain  ranges  that  stand  on 
either  side  of  the  Sacramento  Valley.  And  so  they  explain  all  of 
the  phenomena  of  the  universe,  with  which  they  are  acquainted, 
in  a  system  of  myths  which  constitutes  the  philosophy  of  the  Win- 
tuns. 
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ine  called  logic,  the  tool  of  the  metaphysician,  is 

Its  chief  hypothesis  is  that  man  was  primi- 

Mth  fundamental  principles  as  a  basis  of  reason- 

e  principles  can  be  formulated.     These  fundamen- 

s  supposed  to  be  universal,  and  to  be  everywhere 

r  mankind  as  self-evident  propositions  of  the  highest 

the  broadest  generalization.      These  fundamental 

IS  were  called  major  propositions.     The  machine,  in  for- 

a.  verbal  juxtaposition  of  propositions  with  the  major 

S  at  the  liead,  followed  by  the  minor  propositions,  and 

supposed  to  flow, 
lal  logic  of  the  Aristotelian  epoch  has  lived  from  that 
e  period  of  science.  Logic  is  the  instrument  of  meta- 
1  metapbysic  philosophy,  in  its  multifarious  forms,  is  the 
Biit  during  all  that  time — 2,000  years — no  truth 
>■  -  —  ttifn  discovered,  no  error  has  been  detected  by  the  use  of  the 
>^  TKical  machine.     Its  fundamental  assumption  is  false. 

It  has  been  discovered  that  man  is  not  endowed  with  a  body  of 
-  .lujor  propositions.  It  is  found  that  in  the  course  of  the  evolution 
.  mind  minor  propositions  are  discovered  first,  and  major  prop- 
oiiiona  are  reached  only  by  the  combination  of  minor  propositions ; 
iiat  always  in  the  search  for  truth  the  minor  proposition  comes 
;irst,  and  that  no  major  proposition  can  ever  be  accepted  until  the 
minor  propositions  included  therein  have  been  demonstrated. 

the  error  in  the  metaphysic  philosophy  was  the  assumption  that 
the  great  truths  were  already  known  by  mankind,  and  that  by  the 
proper  use  of  the  logical  machine  all  minor  truths  could  be  discov- 
eied,  and  all  errors  eliminated  from  philosophy.  As  metaphysic 
methods  of  reasoning  were  wrong,  metaphysic  philosophies  were 
Urn;  the  body  of  metaphysic  philosophy  is  a  phantasmagoria. 

THE  ORIGIN   OF  SCIENTIFIC  PHILOSOPHY. 

While  metaphysic  philosophers  have  been  playing  with  their 
logical  kaleidoscopes,  another  body  of  philosophers  have  been  at 
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Now  such  a  system  of  philosophy,  a  mythology,  is  found  in  every 
savage  and  barbaric  tribe  of  the  world. 

But  there  came  a  time  in  the  history  of  mankind  when  some  of 
the  peoples  changed  their  philosophy — their  explanation  of  the 
phenomena  of  the  universe — by  changing  their  methods  of  reason- 
ing. 

ORIGIN   OF   METAPHYSIC   PHILOSOPHY. 

From  three  to  two  thousand  years  ago  Europe,  Asia,  and  Africa 
established  a  commerce  in  ideas — an  exchange  in  philosophies — 
carried  on  by  the  navigation  of  the  Mediterranean.  ,  During  that 
and  some  previous  time  there  were  built  on  the  shores  of  this  sea 
many  cities.  Through  the  building  of  these  cities,  and  through 
the  industries  and  arts  which  sprang  up  therewith,  society  was  re- 
organized, and  placed  upon  a  new  basis — tribal  society  developed 
into  national  society — ^barbarism  into  civilization. 

The  peoples  of  these  cities  spoke  diverse  languages,  and  enter- 
tained diverse  mythologic  philosophies.  Through  the  intercourse 
which  sprang  up  between  them  each  learned  of  the  philosophy  of 
the  other,  and  the  scholars  of  that  day  attempted  to  discover  in  all 
of  these  djverse  mythologies  a  common  body  of  truth  upon  the 
theory  then  widely  accepted,  that  they  had  all  sprung  from  a  com- 
mon source — a  primitive  philosophy  itself  the  truth — and  that  all 
the  philosophies  then  existing  were  degenerations  therefrom.  This 
line  of  investigation  led  to  a  curious  result. 

All  of  the  mythologies  of  the  cities  of  the  Mediterranean  were 
found  to  be  baseless — each  a  fabric  of  poetic  but  superficial  analo- 
gies. In  the  mental  activity  of  that  time  many  new  philosophies 
were  proposed,  diverse  and  contradictory,  and  the  wisest  philoso- 
phers said,  *'  How  shall  we  know  the  truth?"  And  they  endeav- 
ored to  discover  some  criterion  by  which  truth  should  be  known. 
This  resulted  in  the  development  o{  formal  logic  as  a  testing  ma- 
chine into  which  opinions  were  put  for  the  purpose  of  sifting  truth 
from  error. 
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Now  the  machine  called  logic,  the  tool  of  the  metaphysician,  is 
curiously  constructed.  Its  chief  hypothesis  is  that  man  was  primi- 
tively endowed  with  fundamental  principles  as  a  basis  of  reason- 
ing, and  that  these  principles  can  be  formulated.  These  fundamen- 
tal principles  are  supposed  to  be  universal,  and  to  be  everywhere 
accepted  by  mankind  as  self-evident  propositions  of  the  highest 
order,  and  of  the  broadest  generalization.  These  fundamental 
propositions  were  called  major  propositions.  The  machine,  in  for- 
mal logic,  was  a  verbal  juxtaposition  of  propositions  with  the  major 
propositions  at  the  head,  followed  by  the  minor  propositions,  and 
from  this  tnith  was  supposed  to  flow. 

This  formal  logic  of  the  Aristotelian  epoch  has  lived  from  that 
period  to  the  period  of  science.  Logic  is  the  instrument  of  meta- 
physics, and  metaphysic  philosophy,  in  its  multifarious  forms,  is  the 
product  of  logic.  But  during  all  that  time — 2,000  years — no  truth 
has  been  discovered,  no  error  has  been  detected  by  the  use  of  the 
logical  machine.     Its  fundamental  assumption  is  false. 

It  has  been  discovered  that  man  is  not  endowed  with  a  body  of 
major  propositions.  It  is  found  that  in  the  course  of  the  evolution 
of  mind  minor  propositions  are  discovered  first,  and  major  prop- 
ositions are  reached  only  by  the  combination  of  minor  propositions ; 
that  always  in  the  search  for  truth  the  minor  proposition  comes 
first,  and  that  no  major  proposition  can  ever  be  accepted  until  the 
minor  propositions  included  therein  have  been  demonstrated. 

The  error  in  the  metaphysic  philosophy  was  the  assumption  that 
the  great  truths  were  already  known  by  mankind,  and  that  by  the 
proper  use  of  the  logical  machine  all  minor  truths  could  be  discov- 
ered, and  all  errors  eliminated  from  philosophy.  As  metaphysic 
methods  of  reasoning  were  wrong,  metaphysic  philosophies  were 
false ;  the  body  of  metaphysic  philosophy  is  a  phantasmagoria. 

THE   ORIGIN   OF  SCIENTIFIC   PHILOSOPHY. 

While  metaphysic  philosophers  have  been  playing  with  their 
logical  kaleidoscopes,  another  body  of  philosophers  have  been  at 
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work  gathering  the  materials  for  the  philosophy  of  science.  Theii 
method  is  to  collect  facts  and  to  discover  their  relations,  and  they 
accept  no  conclusions  that  are  not  reached  by  this  method.  All 
other  conclusions  they  hold  as  undetermined  or  indeterminate. 

And  now  must  be  given  a  definition  of  science.  Science  is  tue 
discernment^  discrimination,  and  classification  of  f cuts,  and  the  dis- 
covery of  their  relations  of  sequence.  This  is  a  simple  statement, 
but  for  its  full  comprehension  a  little  illustration  may  be  necessary. 

A  savage  hears.the  voice  of  his  fellow-man,  he  hears  the  voice  of 
the  beast,  and  of  the  bird ;  he  also  hears  the  noise  of  the  thunder, 
and  he  supposes  that  the  noise  is  a  voice.  In  these  cases  he  discerns 
noises,  but  he  does  not  discriminate  one  noise  from  the  other,  and 
supposes  them  all  to  be  voices,  and  that  the  noise  of  the  thunder  is 
the  voice  of  the  Thunder  Bird.  To  understand  facts  we  must  not 
only  discern,  but  discriminate. 

The  next  step  in  the  progress  of  science  is  classification.  Having 
discerned  and  discriminated  facts,  they  must  be  classified — all  those 
of  like  nature  thrown  together.  All  noises  made  by  living  beings 
for  conveying  intelligence  may  be  grouped  into  one  class  and  called 
voices ;  all  noises  made  by  explosions  grouped  in  another  class ;  and 
so,  as  we  go  on  discerning,  discriminating,  and  classifying,  we  col- 
lect the  materials  of  philosophy. 

But  this  is  not  all  of  philosophy.  Facts  have  genetic  relations. 
If  one  thing  is  done  something  else  will  follow,  and  the  highest 
function  of  scientific  philosophy  is  to  discover  the  order  of  succes- 
sion of  phenomena — how  phenomena  follow  phenomena  in  endless 
procession,  how  every  fact  has  had  its  antecedent  fact,  and  every  fact 
must  have  its  consequent  fact.  This  part  of  science  is  called  evolu- 
tion, and  by  this  expression  scientific  men  mean  to  be  understood 
that  phenomena  go  on  in  endless  consequences,  and  that  every  act 
has  been  preceded  by  some  other  act,  and  that  every  act  will  be 
followed  by  some  other  act;  that  the  causes  of  all  of  the  phenomena 
of  the  universe  that  we  wish  to  explain  in  a  system  of  philosophy 
run  back  into  the  infinite  past;  that  the  consequences  of  all  of  the 


DARWIN   MEMORIAL.  65 

phenomena  which  we  may  now  observe  in  the  imiverse  will  run  on 
into  the  infinite  future.     This  is  evolution. 

The  statement  now  given  of  the  three  great  systems  of  philosophy 
is  perhaps  sufficient  for  our  purposes  this  evening,  and  it  remains 
for  us  to  point  out  the  part  contributed  to  scientific  philosophy  by 
Darwin,  whom  we  mourn  to-night. 

When  Darwin  rose  as  a  light  in  the  scientific  world,  scientific 
philosophers  had  already  discovered  that  the  philosophic  method  of 
research  should  include  the  discernment,  discrimination,  and  classi- 
fication of  facts.  At  that  time  the  scientific  men  of  the  world  were 
engaged  chiefly  in  the  collection  and  arrangement  of  facts.  To 
some  extent  they  were  engaged  in  discovering  their  relations  of 
sequence.  Important  and  interesting  sequences  had  been  discov- 
ered in  the  vast  realm  of  astronomy ;  other  interesting  sequences  of 
facts  had  been  discovered  in  the  realm  of  geology ;  some  interesting 
sequences  of  facts  had  been  discovered  in  the  realm  of  human 
history.  In  the  realm  of  biology,  in  plant  and  animal  life,  the  order 
of  succession  of  facts,  the  method  of  evolution,  had  not  been  dis- 
covered ;  yet  many  men  were  thinking  on  this  subject,  many  men 
searching  for  the  method  and  course  of  biologic  evolution.  The 
facts  relating  thereto  were  partly  known,  and  the  course  and  laws 
of  biologic  evolution  were  dimly  discerned. 

It  remained  for  Darwin  to  demonstrate  the  laws  of  biologic  evo- 
lution, and  the  course  of  the  progress  of  life  upon  the  globe.  This 
he  has  done  in  a  manner  so  masterly  that  there  lives  not  in  the 
world  a  working  biologist,  a  scientific  man  engaged  in  this  field  of 
research,  who  has  not  directly  or  indirectly  accepted  his  great  con- 
clusions, and  the  larger  body  of  biologists  have  accepted  them 
directly. 

Let  us  now  go  back  to  the  statement  that  prior  to  the  time  of 
Darwin,  scientific  men  engaged  in  researches  relating  to  vegetal 
and  animal  life  were  occupied  chiefly  in  the  discernment,  discrim- 
ination, and  classification  of  facts. 

Botanists  and  zoologists  were  engaged  in  describing  species,  and 
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classifying  species,  and  this  did  not  always  enlist  the  highest  talent : 
and  naturalists  had  become  wearied  with  discussions  over  minute 
differences  and  obscure  resemblances,  the  origin  and  meaning  of 
which  were  not  understood. 

The  discovery,  largely  made  by  Darwin,  of  the  laws  of  succes- 
sion, or  genesis,  gave  to  this  department  of  scientific  research  a 
wonderful  impetus,  and  since  that  day  thousands  of  men  have 
sprung  up  throughout  the  civilized  world  to  take  part  in  biologic 
research. 

In  this  field  the  greatest  talent  of  the  latest  time  is  absorbed. 
The  philosophy  of  biology  satisfies  the  reason.  In  the  universe  of 
life,  system  is  discovered,  and  biologists  see  visions  of  the  origin  of 
living  beings  and  dream  dreams  of  the  destiny  of  living  beings. 

Had  philosophers  discovered  that  the  generations  of  living  beings 
were  degenerating  they  would  have  discovered  despair.  Had  they 
discovered  that  life  moves  by  steps  of  generations  in  endless  circles — 
that  what  has  been  is,  and  what  is  shall  be,  and  there  is  no  progress, 
the  gift  of  science  to  man  would  have  been  worthless. 

The  revelation  of  science  is  this :  Every  generation  in  life  is  a 
step  in  progress  to  a  higher  and  fuller  life ;  science  has  discovered 
Jiope, 

Darwin  demonstrated  what  others  vaguely  believed 'or  dimly  saw: 
The  course  and  methods  of  biologic  evolution.  Darwin  gave  hope 
to  philosophy. 

The  universe  of  phenomena  may  be  classed  in  three  great  cate- 
gories. 

I.  Physical. 
II.  Biologic. 
III.  Anthropologic. 

Physical    phenomena  may  be  thrown    into    three    categories: 

1.  Molar  or  mechanical  physics;  2.  Stellar  or  astronomical  physics; 
3.  Molecular  physics. 

Biologic  phenomena  may  be  classed  as:  i.  Vegetal;  2.  Animal. 
Anthropologic  phenomena  may  be  classed  as:    i.  Sociologic; 

2.  Philologic;  3.  Philosophic;  4.  Psychologic. 
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To  the  discovery  of  the  methods  and  course  of  physical  evolution, 
I.  If.,  the  order  of  succession  in  physical  phenomena,  many  great 
men  have  contributed.     Among  these,  Newton  stands  pre-eminent. 

The  discovery  of  biologic  evolution,  /.  i?.,  the  succession  of  phe- 
nomena in  vegetal  and  animal  life,  is  in  like  manner  due  to  the 
researches  of  many  men,  but  among  these  Darwin  stands  pre- 
eminent. By  his  discoveries  the  discoveries  of  all  other  biologists 
have  been  correlated  and  woven  into  systematic  philosophy.  The 
methods  and  course  of  anthropologic  evolution  have  yet  to  be 
systematized.  Important  discoveries  have  been  made,  but  this  por- 
tion of  philosophy  is  yet  inchoate. 

WORKING   HYPOTHESES. 

But  Darwin's  investigations  have  not  ended  research  or  com- 
pleted philosophy.  He  brought  scientific  men  to  the  frontiers  of 
truth,  and  showed  them  a  path  across  the  border.  Yet  more  than 
this  he  did.  He  pointed  out  one  of  the  fundamental  methods  of 
research.  Before  his  time  philosophers  talked  about  deductive 
methods  and  inductive  methods.  Darwin  has  taught  us  that  both 
are  fruitless. 

Deductive  methods  are  the  logical  or  metaphysical  methods  which 
have  been  already  described,  by  which  men  arrived  at  conclusions 
from  general  principles  supposed  to  be  innate  in  the  human  mind. 
The  vanity  of  these  methods  has  already  been  characterized. 

Inductive  methods  have  found  their  best  expression  in  the  Ba- 
conian philosophy.  By  inductive  methods  men  are  to  collect  facts, 
unbiased  by  opinions,  or  preconceived  theories.  They  are  to  gather 
the  facts,  put  them  together,  arrange  and  combine  them  to  find 
higher  and  still  higher  generalizations. 

But  there  are  facts  and  facts — facts  with  value,  and  facts  without 
value.  The  indiscriminate  gathering  of  facts  leads  to  no  important 
discoveries.  Men  might  devote  themselves  to  counting  the  leaves 
on  the  trees,  the  blades  of  grass  in  the  meadows,  the  grains  of  sand 
on  the  sea  shore ; — they  might  weigh  each  one,  and  measure  each 
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one,  and  go  on  collecting  such  facts  until  libraries  were  filled,  and 
the  minds  of  men  buried  under  their  weight,  and  no  addition 
would  be  made  to  philosophy  thereby.  There  must  be  some  method 
of  selecting,  some  method  of  determining  what  facts  are  valuable, 
and  what  facts  are  trivial.  The  fool  collects  facts ;  the  wise  man 
selects  them. 

Amid  the  multiplicity  of  facts  in  the  universe,  how  does  the  wise 
man  choose  for  his  use?  The  true  scientific  man  walks  not  at  random 
through  the  world  making  notes  of  what  he  sees ;  he  chooses  some 
narrow  field  of  investigation.  Within  this  field  he  reviews  what 
is  already  known  and  becomes  conversant  with  the  conclusions  al- 
ready reached.  He  then  seeks  to  discern  more  facts  in  this  field, 
and  to  make  more  careful  discriminations  therein,  and  then  to  make 
more  homologic  classifications;  and,  finally,  more  thoroughly  to  dis- 
cover the  complexity  of  sequences. 

If  he  attain  to  success  in  doing  all  this  his  investigations  are  al- 
ways suggested  by  some  hypothesis — some  supposition  of  what  he 
may  discover.  He  may  find  that  his  hypothesis  is  wrong,  and 
discover  something  else;  but  without  an  hypothesis  he  discovers 
nothing.  A  scientific  man  taking  up  a  subject  reviews  the  facts 
that  are  known,  and  imagines  that  they  lead  to  conclusions  that 
have  not  yet  been  reached  by  others.  His  imagination  may  lead 
him  quite  astray,  yet  he  follows  it,  and  says  '*Now  if  this  be  true, 
then  there  must  be  certain  yet  undiscovered  facts,*'  and  he  seeks 
for  them.  He  may  find  tliat  which  he  seeks,  or  he  may  find  some- 
thing quite  other.  If  he  be  an  honest  thinker,  a  true  philosopher, 
it  matters  not  to  him.  He  substantiates  his  hypothesis  or  con- 
structs a  new  one.  If  such  hypothesis  leads  to  many  new  discov- 
eries scientific  men  accept  it,  and  call  it  a  working  hypothesis,  and 
if  it  still  leads  on  to  discovery  scientific  men  call  it  a  theory ;  and 
so  working  hypotheses  are  developed  into  theories,  and  these 
theories  become  the  fundamental  principles,  the  major  propositions 
of  science,  the  widest  generalizations  of  philosophy. 

Sometimes  the  inductive  method — the  Baconian  method — is  said 
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to  have  been  modified  or  improved  by  the  addition  of  the  method 
by  working  hypotheses,  and  then  modern  scientific  methods  are 
said  to  be  inductive.  With  this  understanding,  it  may  be  said  that 
the  deductive  methods  of  metaphysics  have  been  supplanted  by  the 
inductive  methods  of  science.  It  would,  perhaps,  be  better  to  say 
that  deductive  and  inductive  methods  have  been  superseded  by  the 
method  of  working  hypotheses. 

Working  hypotheses  are  the  instruments  with  which  scientific 
men  select  facts.  By  them,  reason  and  imagination  are  conjoined, 
and  all  the  powers  of  the  mind  employed  in  research. 

Darwin,  more  than  any  other  man,  has  taught  the  use  of  working 
hypotheses.  Newton  and  Darwin  are  the  two  great  lights  of 
science — the  Gemini  in  the  heavens  of  philosophy;  stars  whose 
glory  is  the  brightest  of  all. 

There  be  good  folk  in  the  world  who  love  mythologic  and  meta- 
ph)^ic  philosophy — one  or  both.  In  the  ears  of  such  the  praise 
of  Darwin  is  not  sweet  music.  Let  me  beg  of  such  who  may  be 
here  to  consider  that  we  come  to-night  to  praise  our  dead,  and  to 
tell  of  our  love  for  the  man  who  gave  us  hope.  You  and  I  cannot 
contend  over  an  open  grave,  and  in  my  soul  I  find  no  cause  for 
angry  contention  elsewhere.  Every  man's  opinions  are  honest 
opinions — his  opinions  are  the  children  of  his  own  reasoning,  and 
he  loves  his  offspring. 

When  I  stand  before  the  sacred  fire  in  an  Indian  village  and 
listen  to  the  red  man's  philosophy,  no  anger  stirs  my  blood.  I 
love  him  as  one  of  my  kind.  He  has  a  philosophy  not  unlike  that 
of  my  forefathers,  though  widely  separated  from  my  own,  and  I  love 
him  as  one  near  akin. 

Among  civilized  men  I  find  no  one  who  has  not  a  philosophy  in 
part  common  with  my  own ;  and  of  those  smaller  portions  of  our 
philosophies  which  are  not  alike  I  see  no  cause  why  anger  should 
be  kindled  between  us  thereby.  They  and  I  are  bound  together  by 
the  same  cord  of  honesty  in  opinion. 

In  Darwin's  writings  I  find  no  word  of  reproach.     Denunciation 
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and  ridicule,  greater  than  any  other  man  has  endured,  never  kindled 
a  spark  of  hatred  in  his  breast.  Wrapped  in  the  mantle  of  his  phi- 
losophy he  received  no  wounds,  but  lived  with  and  loved  mankind. 
Let  us  not  gird  science  to  our  loins  as  the  warrior  buckles  on  his 
sword.  Let  us  raise  science  aloft  as  the  olive  branch  of  peace  and 
the  emblem  of  hope. 


DARWIN'S  WORK  IN  ENTOMOLOGY. 
By  Charles  V.  Riley. 

Charles  Robert  Darwin  was  one  of  the  original  members  of  the 
London  Entomological  Society,  of  whom  only  six  are  yet  living. 
He  always  took  the  keenest  interest  in  the  science  of  entomology, 
and  drew  largely  from  insects  for  illustrations  in  support  of  the 
theory  with  which  his  name  will  forever  be  associated.  Indeed,  I 
have  the  authority  of  my  late  associate  editor  of  the  American  En- 
tomoiogistj  Benjamin  Dann  Walsh,  who  was  a  classmate  of  Darwin's, 
at  Cambridge,  that  the  latter* s  love  of  natural  history  was  chiefly 
manifested,  while  there,  in  a  fine  collection  of  insects ;  so  that,  as 
has  been  the  case  with  so  many  noted  naturalists,  Darwin  probably 
acquired  from  the  study  of  insects  that  love  of  nature,  which,  first 
forever  aftenvard,  inspired  him  in  his  endeavors  to  win  her  secrets 
andi  nterpret  aright  her  ways  ! 

Though  he  has  left  no  descriptive  or  systematic  work  of  an  ento- 
mological character,  yet  his  writings  abound  in  important  facts  and 
observations  anent  insects,  and  no  branch  of  natural  science  has 
more  fully  felt  the  beneficial  impulse  and  stimulus  of  his  labors  than 
entomology.  Indeed,  the  varying  conditions  of  life  in  the  same 
individual  or  species;  the  remarkable  metamorphoses;  the  rapid 
development;  the  phenomena  of  dimorphism  and  heteromorphism ; 
of  phytophagic  and  sexual  variation;  the  ready  adaptation  to 
changed  conditions,  and  consequent  rapid  modification;  the  great 
prolificacy  and  immense  number  of  individuals;  the  three  distinct- 
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ive  states  of  larva,  pupa,  and  imago,  susceptible  to  modification,  as 
well  as  other  ckaracteristics  in  insects — render  them  particularly 
attractive  and  useful  to  the  evolutionist,  and  the  changed  aspect 
which  natural  history  in  general  has  assumed  since  the  publication 
of  the  '*  Origin  of  Species"  is  perhaps  more  marked  in  entomology 
tlian  in  any  other  branch,  for  its  author  helped  to  replace  ridicule  by 
reason.     During  his  voyage  on  the  "Beagle**  he  collected  a  very 

m 

large  number  of  interesting  species,  especially  in  Coleoptera,  and 
they  formed  the  basis  of  many  memoirs  by  Walker,  Newman,  and 
White,  and  particularly  by  G.  R.  Waterhouse,  who  named  OdontosceUs 
Darwinii  after  him.  These  memoirs  were  published  either  in  the 
Annals  and  Magazine  of  Natural  History,  and  in  the  Transactions 
of  the  London  Entomological  Society,  or  in  various  entomological 
periodicals,  and  I  append  a  list,  which,  in  this  connection,  it  is  not 
necessary  to  read. 

Scattered  through  his  memorable  works,  a  *'  Journal  of  Researches 
into  the  Natural  History  and  Geology  of  the  countries  visited  dur- 
ing the  voyage  of  H.  M.  S.  Beagle  round  the  world,"  (which  is  best 
known  by  the  publisher's  title,  '*  A  Naturalist's  Voyage  Round  the 
World,")  and  '*The  Origin  of  Species  by  means  of  Natural  Selec- 
tion," are  many  interesting  entomological  facts,  and  in  alipost 
every  instance  they  are  illumined  by  his  masterly  genius  and  his 
keen,  penetrating  mind.  These  are  so  numerous,  so  varied,  and 
withal  so  widely  dispersed,  that  I  can  only  make  reference,  at  this 
time,  to  a  few  of  the  most  important  and  striking  of  them. 

He  pointed  out  the  great  preponderance  of  phytophagous  over 
predaceous  species  in  the  tropics  as  exemplifying  the  relation  of  the 
insect  and  plant  worlds,  both  of  which  attain  their  maximum  in 
those  zones.  Carabidae  are  few;  Scavengers  and  Brachelytra  very 
common ;  Rhyncophora  and  Chrysomelidae  astonishingly  numerous. 
(Journal  of  Researches,  etc.,  p.  3^.) 

He  showed  by  minute  observations  that  the  insect  faunas  of 
Tierra  del  Fuego,  separated  from  Patagonia  only  by  the  Straits  of 
Magellan,  have  nothing  in  common,  and  he  dbcussed  the  influence 
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of  primary  barriers  on  the  distribotioQ  of  species,  as  shown  in  the 
naaked  divergence  of  the  faunas  on  the  eastern  and  western  slopes 
of  the  Cordillera.  "We  oaght  not,"  he  remarks,  "to  expect  any 
closer  similarity  between  the  organic  beings  on  the  opposite  sides 
of  great  mountain  ranges  than  on  the  opposite  shores  of  the  ocean, 
except  for  species  which  have  been  able  to  cross  the  barrier,  whether 
of  rock  or  salt  water."     (/lu/,  pp.  326-7.) 

I  believe  he  was  the  first  to  draw  attention  to  the  paucity  of  in- 
sects on  islands,  and  to  establish  the  principle  that  the  smaller  the 
area,  the  less  favorable  it  is  for  the  development  of  insect  life. 

(/^y,  p.  391) 

It  is  a  fact  of  observation  that  islands  predispose  to  the  apterous 
condition  among  insects,  a  fact  that  b  especially  noticeable  in 
Kergiielen's  Land,  as  observed  by  Dr.  Hooker,  and  particularly  by 
our  fellow  member,  Dr.  Kidder.  Darwin  (Origin  of  Species,  etc,, 
p.  109,)  first  suggested  the  most  plausible  reason,  viz:  that  the  in- 
discriminate use  of  wings  might  prove  injurious  to  an  insular 
species  by  tempting  it  out  to  sea  and  to  destruction,  so  that  the  loss 
of  the  power  of  flight  is  a  positive  advantage  to  the  species.  The 
argument  against  this  explanation,  viz:  that  insular  species  should 
be  gifted  with  strong  powers  of  flight  to  fortify  themselves  against 
being  blown  to  sea  in  heavy  gales,  has  little  force,  because  either 
requirement  may  be  fulfilled;  and,  in  reality,  where  flight  is  abso- 
lutely necessary,  as  in  the  majority  of  Lepidoptera,  and  flower- 
frequenting  Coleoptera,  the  wing  capacity,  in  insular  species,  is 
actually  increased,  or  correlated  with  a  diminution  of  bulk ; 
whereas,  in  those  less  dependent  on  aerial  progression,  natural  se- 
Icrtion  would  decrease  wing-power,  and  there  would  be  just  such 
a  correlated  increase  of  bulk  as  is  generally  the  case. 

The  principle  he  laid  down,  that  the  accidental  introduction  of 
organic  beings  amongst  others  to  whose  interest  they  are  hostile, 
may  be  a  powerful  means  of  keeping  the  latter  in  check,  and  of 
finally  destroying  them,  finds  vivid  exemplification  in  insects,  as  I 
have  shown  in  discussing  those  imported  into  this  country.* 


♦Second  Annual  Rep.  on  the  Insects  of  Mi«vsouri,  1879,  PP*  8-13. 
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He  gave  reasons  for  the  belief  (now  generally  accepted)  that  the 
usual  gaudy  coloring  of  intertropical  insects  is  not  related  either  to 
the  heat  or  light  of  those  zones,  but  rather  to  the  conditions  of  ex- 
istence being  generally  favorable  to  life. — (Journal  of  Researches, 
etc.,  p.  381.)  He  has  written  on  the  Phosphbrescence  of  Fire-flies, 
and  on  the  habits  of  the  larva  of  one  of  them — Lamphyris  occidentaUs, 
— {Ibidy  pp.  29-30.)  He  discussed  the  food-habits  of  stercovorous 
beetles,  with  reference  to  the  origination  of  a  new  habit  and  the 
power  of  adaptation  to  new  conditions. — {Ibid^  p.  490,  note.) 

At  Port  St.  Julian,  Patagonia,  he  found  a  species  of  Tabanus 
extremely  common,  and  remarks;  "We  here  have  the  puzzle  that 
so  frequently  occurs  in  the  case  of  mosquitoes — on  the  blood  of 
what  do  these  insects  commonly  feed?  The  guanaco  is  nearly  the 
only  warm-blooded  quadruped,  and  is  found  in  quite  inconsiderable 
numbers  compared  with  the  multitude  of  flies.**  He  has  discussed 
the  question  of  hibernation  of  insects,  and  shown  that  it  is  governed 
by  the  usual  climate  of  a  district,  and  not  by  absolute  temperature. 
{Ibidy  98-9.)  He  gave  the  first  true  explanation  of  the  springing 
power  of  the  Elateridse  when  laid  on  their  backs,  showing  how 
much  depended  on  the  elasticity  of  the  sternal  spine.  {Ibid,  p.  31.) 
He  was  the  first,  I  believe,  to  record  the  exceptional  powers  of  run- 
ning and  of  making  sound,  in  a  butterfly,  viz.,  Ageronia  feroma  of 
Brazil. 

In  his  most  famous  work  he  lays  stress  particularly  on  the  follow- 
ing facts  and  generalizations,  for  which  he  draws  from  insects  :  the 
individual  differences  in  important  characters;  the  remarkable 
manner  in  which  individuals  of  the  same  brood  often  differ,  dimor- 
phism and  trimorphism  being  only  the  extreme  exaggeration  of 
this  fact ;  the  difficulty  of  distinguishing  between  species  and  varie- 
ties ;  that  geographical  races  are  local  forms  completely  fixed  and 
isolated ;  that  representative  species  are  better  distinguished  from 
each  other  than  local  forms  and  sub-species ;  that  the  species  of 
large  genera  vary  more  frequently  than  those  of  small  genera,  and 
that  specific  differences  in  the  former  are  often  exceedingly  small ; 
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tliat  fecundity  does  not  determiiie  the  rate  of  increase;;  that  tfe 
stmggle  fbr  life  is  most  ^^vere  becweea  species  of  the:  ssime:  g^Qnis;: 
tliat  secondary  sermoi  clianicoera  aig  genemily  dJHpktyed  in  disrsime 
part»s  of  die  or^niaadoa  ia  w&icit  die  species  of  die  saame  ^bus 
dilfer  from  eacli  oclter;,  diat  distinct  species  ^tsaextt  saalG^sus^^naxmr' 
rions;  dmt  similar  stxmcmrea  are  ofi»a  imiepenifendy  feaceiiaprf;. 
the  \'aryin^  imporcance  fbr  crassiilganoa  of  die  same  iinportanli  or- 
gan in  the  sante  group^  of  bem^ ;  tka£  aaaTingjf'airi  or  sa&agtisv^  oe- 
sembiianices>  aire  tsmieaj^^  ^  chas^Scaamim  ^  tha£.  the:  ^sesatL  fis^ 
qniei^y  of  imm«cry  amor^  pasects  »  aasociaiied  witrk  t&enr  anaii 
sv^e  2m<f  general  de^sncefessnesa^  as  do  speoes  Itaoifisfied  w^  s 
sliii^gy  or  other  de^snsvve  property,  h  known  Ito  iziiiiiiioc  od&er  ^tedes; 
the  irmpoftar^ce  of  reiaitfre  positioci  or  cororaectigo  in  IboaBofipgoos 
pssfU ;  the  remaHcable  changes  of  irtimciure  e&cted  dorisig  <icvcl- 
opment;  that  adapfation  to  the  coodhkms  of  life  in  tbe  insect 
lanra  h  p&t  a»  perfect  and  beaatifal  as  in  the  adnlt  animal,  and 
that^  conse^fnently,  larvse  of  different  orders  are  often  siinilar,  and 
larvse  belonging  to  the  same  order  often  very  dissimilar;  that  larval 
and  pripal  stage!?  arc  acquired  through  adaptation,  and  not  throagh 
inheritanrc ;  that  nidirnentary  organs  plainly  declare  their  origin 
and  meaning. 

Finally  he  brotjght  together  a  large  lx)dy  of  interesting  facts 
in  entomology,  Ixjaring  on  the  development  and  perpetuation 
of  mimif  ry,  and  of  secondary  sexual  characters — all  more  or  less 
explicable  by,  and  fnrninhing  convincing  argument  for,  the  gen- 
eral theory  of  natural  selection  ;  while  he  freely  acknowledged 
that  he  found  among  insects  facts  that  seemed  to  be  most  fatal  to 
the  theory.  This  is  especially  the  case  in  social  insects  where  the 
colony  contains  neuters  and  sterile  females  which  often  differ  widely 
in  instinct  and  in  structure  from  the  sexual  forms,  and  yet  can- 
not propagate  their  kind.  This  is  not  the  place  to  enter  into  a 
discussion  of  the  subject,  and  I  will  simply  remark  that  there  are 
reasons  for  the  belief  that,  in  his  candor,  he  has  been  led  to  exag- 
gerate the  difficulties  in  this  case. 
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But  Darwin's  chief  investigation  into  insect  life  were  in  its  rela- 
tions to  plant  life,  and  his  work  "On  the  Various  Contrivances  by 
which  British  and  Foreign  Orchids  are  Fertilized  by  Insects,  and 
on  the  good  effect  of  crossing/'  as  also  that  on  ''Insectivorous 
Plants/*  are  monuments  of  skill,  industry,  and  lucid  exposition. 

Entomologists  had  often  noticed  the  pollen  masses  of  orchids 
attached  to  the  proboscis  of  various  moths,  and  in  commenting 
upon  the  fact  had  pronounced  it  **  curious.'*  Darwin  in  this,  as 
in  so  many  other  cases,  gave  meaning  to  the  curious,  and  brought 
light  out  of  darkness. 

Before  his  time  we  find  frequent  reference  to  the  injury  caused 
to  plants  by  insects,  and  Sprengel,  Gaertner,  Herbert,  and  others 
had  shown  that  insects  were,  also,  in  many  oases,  beneficial  and 
even  necessary  to  plants,  the  color,  form,  odor,  secretions,  and 
general  structure  of  which  have  reference  to  their  necessary  insect 
pollinizers. 

Yet  their  writings  had  produced  but  slight  impression  outside  of 
a  limited  circle.  It  remained  for  Darwin  to  impress  the  world  with 
a  broader  sense  of  the  actual  interrelation  between  the  two,  and  to 
inspire  a  number  of  observers  in  this  field,  in  all  parts  of  the  globe, 
who  are  now  constantly  adding  to  the  rich  store  of  facts  we  already 
possess  on  the  subject.  I  need  only  refer  to  the  work  of  Hooker, 
Bennet,  Axell,  Delpino,  Hildebrand,  H.  Miiller,  and  others  abroad, 
and  to  that  of  Dr.  Gray,  and  Mr.  Wm.  Trelease  at  home. 

The  importance  of  insects,  as  agents  in  cross-fertilization,  was 
never  properly  appreciated  till  after  Darwin's  remarkable  work  on 
Primula,  and  his  researches  on  Orchids,  Linum,  Lythrum,  etc. 

He  established  the  principle  that  **  nature  abhors  close  fertiliza- 
tion," and  though  some  less  careful  observers  in  this  country — 
exaggerating  the  importance  of  their  isolated  and  often  inaccurate 
observations — have  opposed  his  views,  the  scientific  world  has  been 
convinced  alike  by  the  force  of  his  logic  as  by  the  eloquence  of 
his  innumerable  facts. 

We  all  know  how  palaeontology  has  verified  many  of  his  anticipa- 
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;  significance  and  bearing  of  facts  observed,  as 
iness  to  deduce  a  theory  which  is  only  equated 
which  he  clings  to  the  truth,  whether  favora- 
the  theory. 

-winism,  insect  structure  and  habit  have  come 
nificance  and  a  deeper  meaning.  It  has,  in 
lower  to  the  working  entomologist  who,  for  all 
/erence  the  name  of  him  who,  more  than  any 
>  replace  scholasticism  by  induction  and  wiio 
hie  study  of  insects  as  great  an  impetus  as  did 
ematic  study. 

Janvin  has  given  us  a  lesson  of  patience,  cour- 
in,  that  will  be  best  appreciated  by  those  who 
to  be  endowed  with  moi^e  irritable  and  ag- 

inl  of  Darwin's  entomological  work  is  doubt- 
ng  to  most  of  those  gathered  here,  I  will  close, 
/  personal  impressions. 

;asure  on  two  occasions  of  visiting  Darwin  at 
the  first  occasion,  in  the  summer  of  1871,  I 
■  Mr.  J.  Jenner  Wier,  one  of  his  life-long 
From  Mr.  Weir  I  first  learned  that  Darwin 
tually  a  confirmed  invalid,  and  that  his  work 
r  physical  difficulties  which  would  have  ren- 
ndependent  means  vapid,  self-indulgent,  and 
)ciety, 

le  indomitable  will  and  perseverance  of  the 
r  long  voyage  on  the  Beagle,  he  suffered  so 
t  he  never  fully  recovered  from  the  shock  to 
not  again  venture  on  the  ocean.  He  had,  in 
111  the  voyage,  to  go  through  a  long  course  of 
t.  We  also  now  know  that  though  he  had 
riL-  months  past  from  weakness  and  recurring 
i-..ul  been  confined  to  the  house,  yet  as  late  as 
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tions  as  to  missing  links  being  supplied  with  increased  knowledge 
of  the  geological  record,  and  in  connection  with  his  work  on  the 
fertilization  of  orchids,  we  have  a  remarkable  instance  of  similar 
verification.  The  nectaries  of  Angracum  sesquipedale  were  found 
by  him  to  sometimes  reach  ii^  inches  in  length,  with  only  the 
lowest  i^  inches  filled  with  nectar.  He  said  '*  there  must  be  moths 
with  probosces  capable  of  extension  to  a  length  of  between  lo  and 
II  inches."  In  Nature  for  July  17,  1873,  or  some  years  later,  Fritz 
Miiller  recorded,  through  his  brother,  Herman  Miiller,  the  finding 
of  a  Brazilian  Sphingid  having  a  length  of  proboscis  of  o.  25  meters, 
or  between  10  and  11  inches. 

I  cannot  do  justice  to  Darwin's  work  on  Insectivorous  Plants 
teithin  the  time  to  which  these  remarks  have  been  limited,  nor  with- 
out trenching  on  the  ground  to  be  covered  by  Prof.  Ward.  I  must 
be  content  to  remark,  therefore,  that  he  demonstrated  the  new  and 
wonderful  fact  in  physiology  that  many  plants  are  capable  of  ab- 
sorbing soluble  matter  from  captured  insects,  and  that  they  have 
special  contrivances  and  sensibilities  that  facilitate  the  capture  of 
their  prey :  in  other  words,  that  plants  actually  capture  and  digest 
animal  food  ;  for  the  secretion  oi  Drosera,  and  other  insectivorous 
plants,  with  its  ferment  acid  belonging  to  the  acetic  series,  resembles 
the  gastric  juice  of  animals  with  its  pepsin  and  hydrocloric  acid. 
The  fact  of  absorption  demonstrated,  it  follows  that  the  process 
would  prove  serviceable  to  plants  growing  in  very  poor  soil,  and 
that  it  would  tend  to  be  perfected  by  natural  selection. 

The  pleasure  Darwin  took  in  observing  the  habits  and  ways  of 
insects,  and  the  simple  and  lucid  manner  in  which  he  recorded  his 
observations  are  frequently  exemplified  in  his  Journal  of  Researches, 
and  his  account  of  sundry  Brazilian  species  on  page  35,  and  fol- 
lowing, may  be  consulted  as  an  example. 

In  the  same  way  that  he  has  influenced  all  lines  of  thought  and 
investigation,  he  has  influenced  entomology.  We  find  everywhere, 
in  his  treatment  of  insects,  the  same  acute  perception,  the  same 
candor  and  impartiality,  the  same  clearness  of  expression,  the  same 
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aptitude  to  get  at  the  significance  and  bearing  of  facts  observed,  as 
well  as  the  same  readiness  to  deduce  a  theory  which  is  only  equaled 
by  the  devotion  with  which  he  clings  to  the  truth,  whether  favora- 
ble or  unfavorable  to  the  theory. 

In  the  light  of  Darwinism,  insect  structure  and  habit  have  come 
to  possess  a  new  significance  and  a  deeper  meaning.  It  has,  in 
short,  proved  a  new  power  to  the  working  entomologist  who,  for  all 
time,  will  hold  in  reverence  the  name  of  him  who,  more  than  any 
other  man,  helped  to  replace  scholasticism  by  induction  and  who 
gave  to  the  philosophic  study  of  insects  as  great  an  impetus  as  did 
Linnaeus  to  their  systematic  study. 

In  his  private  life  Darwin  has  given  us  a  lesson  of  patience,  cour- 
tesy, and  consideration,  that  will  be  best  appreciated  by  those  who 
have  the  misfortune  to  be  endowed  with  more  irritable  and  ag- 
gressive natures. 

As  the  above  account  of  Darwin's  entomological  work  is  doubt- 
less rather  uninteresting  to  most  of  those  gathered  here,  I  will  close, 
by  request,  with  a  few  personal  impressions. 

I  have  had  the  pleasure  on  two  occasions  of  visiting  Darwin  at 
his  invitation.  On  the  first  occasion,  in  the  summer  of  1871,  I 
was  accompanied  by  Mr.  J.  Jenner  Wier,  one  of  his  life-long 
fi  iends  and  admirers.  From  Mr.  Weir  I  first  learned  that  Darwin 
was,  in  one  sense,  virtually  a  confirmed  invalid,  and  that  his  work 
had  been  done  under  physical  difficulties  which  would  have  ren- 
dered most  men  of  independent  means  vapid,  self-indulgent,  and 
useless  members  of  society. 

It  is  eloquent  of  the  indomitable  will  and  perseverance  of  the 
man  that,  during  the  long  voyage  on  the  Beagle,  he  suffered  so 
from  sea-sickness  that  he  never  fully  recovered  from  the  shock  to 
his  system,  and  could  not  again  venture  on  the  ocean.  He  had,  in 
fact,  on  his  return  from  the  voyage,  to  go  through  a  long  course  of 
hydropathic  treatment.  We  also  now  know  that  though  he  had 
suffered  much  for  some  months  past  from  weakness  and  recurring 
fits  of  faintness,  and  had  been  confined  to  the  house,  yet  as  late  as 
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Tuesday  evening  before  the  day  of  his  death,  at  4  P.  M.,  Wednes- 
day, he  was  in  his  study  examining  a  plant  which  he  had  had 
brought  to  him,  and  that  he  read  that  night  before  retiring,  while 
as  late  as  the  i6th  of  March,  he  read  two  papers  on  special  botani- 
cal subjects  before  the  Linnean  Society. 

Tlie  village  of  Down  is  fifteen  miles  southeast  of  London,  four 
miles  from  Orpington  station  on  the  Southeastern  Railway.  The 
country  is  among  the  most  beautiful  agricultural  suburbs  of  London, 
and  I  shall  never  forget  the  impression  of  peaceful,  quiet  seclusion 
experienced,  as  we  drove  from  the  station  and  finally  through  one 
of  those  characteristic  English  lanes,  just  wide  enough  for  one 

vehicle,  and  worn  down  several  feet  below  the  general  level — ^the 

• 

sense  of  confinement  being  enhanced  by  the  luxuriant  hedge  on 
either  side.  This  lane  skirts  the  orchard  wall  for  100  yards  and 
then  goes  in  front  of  the  house,  from  which  it  is  separated  by  a 
grass  plot  and  flint  wall  overgrown  with  ivy. 

The  Darwin  residence  is  a  plain,  but  spacious,  old-fashioned 
house  of  the  style  so  common  in  England,  and  which,  with  the  sur- 
rounding well-kept  grounds  and  conservatory,  convey  that  impres- 
sion of  ease  and  comfort  that  belong  to  the  average  home  of  the 
English  country  gentleman.  A  noticeable  feature  is  a  bow  window 
extending  through  three  stories  and  covered  with  trellis  and  creepers. 
In  Darwinian  phrase  the  environrtent  was  favorable  for  just  such 
calm  study  and  concentration  as  he  found  necessary  to  his  health 
and  his  researches. 

Upon  introduction  I  was  at  once  struck  with  his  stature  (which 
was  much  above  the  average,  and  I  should  say  fully  six  feet,)  his 
ponderous  brow  and  long  white  beard — the  moustache  being  cut  on 
a  line  with  the  lips  and  slightly  brown  from  the  habit  of  snuff- 
taking.  His  deep-set  eyes  were  light  blue-gray.  He  made  the  im- 
pression of  a  powerful  man  reduced  somewhat  by  sickness.  The 
massive  brow  and  forehead  show  in  his  later  photographs,  but  not 
so  conspicuously  as  in  a  life-sized  head  of  him  when  younger,  which 
himg  in  the  parlor. 
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In  the  brief  hours  I  then  spent  at  Down  the  proverbial  modesty 
and  singular  simplicity  and  sweetness  of  his  character  were  appar- 
ent, while  the  delight  he  manifested  in  stating  facts  of  interest  was 
excelled  only  by  the  eagerness  with  which  he  sought  them  from 
others,  whether  while  strolling  through  the  greenhouse  or  sitting 
round  the  generously  spread  table. 

Going  to  him  as  a  young  entomologist  with  no  claim  on  his  favor, 
he  seemed  to  take  delight  in  manifesting  appreciation.  I  had  occa- 
sion in  my  third  report  on  the  insects  of  Missouri,  published  in  the 
spring  of  that  year,  to  discuss  the  question  of  Natural  Selection  in 
its  bearings  on  Mimicry,  as  exemplified  in  two  of  our  North  Ameri- 
can butterflies,  {Danais  archippus  and  Limenitis  disippus.)  This  re- 
port I  found  in  his  study  with  many  leaves  turned  down,  and  he 
appeared  to  take  especial  pleasure  in  conveying  a  sense  of  his  ap- 
preciation of  particular  parts. 

The  few  letters  which  I  received  from  Darwin  were  in  his  own 
hand-writing,  which  was  rapid  and  better  calculated  to  save  time 
tlian  to  facilitate  the  reading.  I  take  the  liberty  of  reproducing 
here  the  first  and  last  as  indicating  his  attitude  toward  all  workers 
in  the  field  of  natural  science,  however  humble  or  however  unde- 
serving of  his  praise  they  may  have  been  ;  and  this  generous  trait 
in  his  character  will  explain,  in  some  measure,  the  stimulus  and  en- 
couragement which  he  gave  to  investigators  : 

Down, 
June  i,  [1871.]  Beckenham,  Kent. 

My  Dear  Sir  :  I  received  some  little  time  ago  your  Report  on  Noxious  In- 
sects, and  have  now  read  the  whole  with  the  greatest  interest.  There  is  a  vast 
number  of  facts  and  generalizations  of  value  to  me,  and  I  am  struck  with  admir- 
ation at  your  power  of  observation.  The  discussion  on  mimetic  insects  seems  to 
me  particularly  good  and  original.  Pray  accept  my  cordial  thanks  for  the  in- 
struction and  interest  which  I  have  received. 

What  a  loss  to  natural  science  our  poor  mutual  friend,  Walsh,  has  been :  it  is 
a  loss  ever  to  be  deplored. 

Pray  believe  me,  with  much  respect. 

Yours,  very  faithfully, 

Ch.  Darwin. 
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Down, 
September  28, 1S81.  Beckenham,  Kent. 

My  Dear  Mr.  Rilet  :  I  must  write  half-a-dozen  lines  to  say  how  much  in- 
terested I  have  been  by  yonr  *<  Further  Notes"  on  Pronuba,  which  you  were  so 
kind  as  to  send  me.  I  had  read  the  various  criticisms,  and  though  I  did  not 
know  what  answer  would  be  made,  yet  I  felt  full  confidence  in  the  result,  and 
now  I  see  I  was  right.        *        *        *        * 

If  you  make  any  further  observation  on  Pronuba  it  would,  I  think,  be  well 
worth  while  for  you  to  observe  whether  the  moth  can  or  does  occasionally  bring 
pollen  from  one  plant  to  the  stigma  of  a  distinct  one ;  for  I  have  shown  that  the 
cross-fertilization  of  Uie  flowers  on  the  same  plant  does  very  little  good  and,  if 
I  am  not  mistaken,  you  believe  that  the  Pronuba  gathers  pollen  from  the  same 
flower  which  she  fertilizes.* 

What  interesting  and  beautiful  observations  you  have  made  on  the  metamor- 
phoses of  the  grass-hopper  destroying  insects! 

Believe  me. 

My  dear  sir, 

Youis  sincerely, 

Ch.  Darwin. 

My  own  experience  in  this  regard  is  the  common  experience,  for 
an  interest  in  natural  science  was  an  open  sesame  to  his  generous 
soul.  His  consideration,  without  aggression,  was  the  secret  of  the 
gratitude  and  respect  which  all  felt  who  had  the  honor  to  know  him, 
either  personally  or  through  correspondence. 

His  approval  of  the  work  of  others  was  coupled  with  a  deprecia- 
tion of  his  own,  which  was  very  marked  on  the  occasion  of  my 
second  visit  to  Europe,  in  1875,  when  I  crossed  the  ocean  with  his 
son  Leonard  on  his  way  from  the  Transit  of  Venus  expedition. 
"  Insectivorous  Plants  "  was  just  finished  and  Darwin  was  worn  and 
in  feeble  health,  staying,  in  fact,  at  Abinger  Hall  for  rest.  He  was 
quite  disgusted  with  the  book,  to  use  his  son's  expression,  and 
doubted  whether  it  could  prove  of  sufficient  interest,  with  its  long 
and  dry  records  of  experiments,  to  be  read  by  any  one. 

^Thin  IxftmiitnpprohenHion.  Pronuba  id  aq  effectual  croffs-fortiliKer,  rnnning  from 
flower  to  flower,  nnd  often  flying  fi'om  racemo  to  raceme  with  one  and  the  Bame  lood  of 
pollen.    The  omitted  pasnogva  in  this  letter  refer  to  the  work  of  a  gentleman  still  living. 
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DARWIN  AS  A  BOTANIST. 

By  Lester  F.  Ward. 

Appointed  by  the  committee  to  furnish  a  brief  sketch  on  this 
occasion  of  the  contributions  of  Charles  Danvin  to  the  science  of 
plants,  I  have  purposely  chosen  the  title,  "Darwin  as  a  Botanist," 
m  order  to  emphasize  the  contrast  which  may  be  drawn  between 
different  classes  of  botanists,  and  to  do  what  I  can  to  accustom  the 
public  mind  to  associate  with  the  terms  botanist  and  botany  certain 
great  fields  of  investigation  which  are  now  rarely  suggested  by 
these  words. 

If  I  had  entitled  my  paper:  Darwin's  researches  into  the  phenom- 
ena of  the  vegetable  kingdom,  I  fear  it  might  not  have  occurred  to 
some  of  you  that  this  great  investigator  was  a  botanist,  as  he  is  not 
generally  known  as  such.  Yet  I  fail  to  see  why  the  science  of  bot- 
any is  not  fully  entitled  to  receive  its  share  of  the  dignity  and  the 
luster  which  Darwin's  investigations  have  reflected  upon  biolog/  in 
general. 

The  popular  idea  of  botany,  however,  is  very  different  from  this. 
Not  ignorant  people  alone,  but  scientific  men  as  well,  place  all 
botanists  under  two  general  classes:  *'  Field  Botanists"  and  **  Closet 
Botanists. ' ' 

The  field  botanist  is  one  who,  being  passionately  fond  of  plants 
and  having  mastered  the  rudiments  of  botany  and  become  familiar 
with  the  names  and  classification  of  plants,  searches  the  country 
for  new  and  rare  species,  and  for  new  localities  for  old  ones,  and 
makes  large  collections.  Success  in  these  objects  is  his  triumph, 
and  occasionally  becoming  the  proud  discoverer  of  hitherto  un- 
kno^vn  forms  of  vegetable  life,  he  finds  the  scientific  world  quick 
and  generous  in  awarding  him  due  credit. 

The  closet  botanist  is  one  who,  disdaining  the  boyish  pursuit  of 
flowers,  devotes  himself  to  the  study  of  the  characters  of  plants  as 
revealed  by  the  herbarium  specimens  which  the  field  botanist  so 
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copiously  furnishes,  and  by  which  method  he,  too,  can  discover 
"new  species,"  and  obtain  prompt  recognition.  The  closet  bota- 
nist performs  the  further  useful  service  of  ** revising"  intricate 
femilies  and  genera  of  plants,  unraveling  the  entanglements  of 
previous  authors,  and  making  such  changes  in  the  classification 
and  names  as  are  best  suited  to  secure  the  maximum  personal 
credit. 

I  need  not  tell  this  audience  that  Charles  Darwin  belonged  to 
neither  of  these  classes  of  botanists.  A  lover  of  nature,  he  yet  never 
wasted  precious  time  in  the  idle  pursuit  of  rarities.  Thoroughly 
familiar  with  the  distinctive  characters  upon  which  botanical  classi- 
fication rests,  he  yet  never  pursued  to  any  marked  extent  the  inves- 
tigation of  specimens  from  the  /tortus  siccus,  I  doubt  whether  a 
single  species  of  plant  was  ever  named  after  him  by  reason  of  his 
having  either  discovered  it  in  a  wild  state  or  detected  its  specific  dis- 
tinct ness  by  the  examination  of  its  characters.  I  even  doubt 
whether  he  possessed  an  herbarium,  in  the  accepted  sense  of  the  word. 
And  yet  this  man  has  probably  contributed  more  to  our  real 
knowledge  of  plants  than  any  other  single  botanist. 

In  what,  then,  have  Darwin's  botanical  investigations  consisted? 
There  is  a  little  French  book  entitled  **  Voyage  d'un  Botaniste 
dans  sa  Maison,"  a  title  which,  allowing  for  the  characteristic  hy- 
perbole of  the  French  tongue,  suggests  the  general  nature  of  Dar- 
win's botanical  studies.  His  researches  were  conducted  in  his 
laboratory,  in  pots  of  plants  at  his  window,  in  his  aquarium,  in  his 
green-house,  in  his  garden.  He  worked  with  instruments  of  pre- 
cision, recorded  his  observations  with  exactness,  and  employed 
every  mechanical  device  for  making  his  results  reveal  important 
truths,  of  which  the  genius  of  man  would  seem  to  be  capable. 

Danvin  looked  upon  plants  as  living  things.  He  did  not  study 
their/orms  so  much  as  their  actions.  He  interrogated  them  to  learn 
what  they  were  doing. 

The  central  truth,  towards  which  his  botanical  investigations  con- 
stantly tended,  was  that  of  the  universal  activity  of  the  vegetable 


DARWIN  MEMORIAL.  83 

kingdom — that  all  plants  move  and  act.  He  has,  so  to  speak,  animated 
the  vegetable  world.  He  has  shown  that  whichever  kingdom  of 
organic  nature  we  contemplate,  to  live  is  to  move. 

He  blandly  rebukes  the  vulgar  notion  that  "plants  are  disting- 
uished from  animals  by  not  having  the  power  of  movement,*'  and 
still  more  modestly  says  that  "plants  acquire  and  display  this  power 
only  when  it  is  of  some  advantage  to  them.'*  But  is  this  the 
whole  ?  Do  animals  display  this  power  except  when  it  is  of  some 
advantage  to  them  ?     Certainly  not. 

Darwin  shows  us  that  certain  parts  of  all  plants  are  at  all  times 
in  motion ;  not  merely  the  molecular  activities  of  their  tissues  and 
of  the  living  protoplasm  in  their  cells,  but  organized  movement  of 
parts.  Every  leaf,  every  tendril,  every  rootlet,  possesses  the  power 
of  spontaneous  movement,  and  under  nearly  all  circumstances  actu- 
ally exercises  that  power. 

There  are  a  great  many  distinct  kinds  of  movement,  depending 
in  all  cases  upon  the  special  advantages  thereby  gained  to  the  plant. 
The  laws  under  which  these  movements  take  place  have  received 
from  him  an  admirable  terminology.  Most  of  them  are  condi- 
tioned either  by  light,  by  gravity,  by  radiation,  or  by  insect  agency. 

We  thus  have  of  the  first  class,  heliotropism,  or  movement  to- 
wards the  light;  apheliotropism^  or  movement  from  the  light; 
diaheiiotrqpism,  or  movement  at  right  angles  to  the  source  of  light ; 
and  paraheliotropismy  embracing  such  movements  as  screen  the 
plant  from  excess  of  light. 

To  the  second  class  belong:  geotropism,  or  movement  towards 
the  earth  or  into  the  soil ;  apogeotropismy  or  movement  contrary  to 
the  force  of  gravity;  and  diageotropism^  or  movement  at  right 
angles  to  the  force  of  gravity. 

The  third  class  embraces  the  so-called  nyctotropic  movements  of 
plants  by  which  they  appear  to  sleep,  and  which  prove  to  be  devices 
for  the  prevention  of  excessive  radiation  of  the  plants'  heat. 

Under  the  fourth  class  fall  all  those  wonderful  movements  which 
aid  the  plant  in  preventing  self-and  securing  cross-fertilization,  a 
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subject  of  the  most  absorbing  interest,  and  of  which  yofa  have 
already  listened  to  so  able  a  presentation  by  Prof.  Riley  from  die 
point  of  view  of  the  entomologist. 

But  Darwin's  great  service  has  been  to  show  that  these  varieties 
of  activity  are  simply  modes  in  which  inherent  and  spontaneoos 
activities  manifest  themselves  under  these  varying  external  infloences. 

His  preliminary  investigations  into  the  nature  of  these  innate 
powers  of  movement  were  directed  to  that  large  class  of  plants 
known  as  twiners  and  climbers,  whose  revolving  motions  were  so 
thoroughly  described  in  his  work  on  "  Climbing  Plants.*'  It  was 
here  that  he  laid  the  foundation  for  those  later  studies  whidi 
eventually  resulted  in  that  great  work,  almost  his  last,  on  the 
"  Power  of  Movement  in  Plants."  In  this  work  he  demonstrates 
by  an  enormous  induction  that  the  ample  sweeps  of  the  twining 
plant  are  but  the  most  obvious  manifestations  of  a  class  of 
phenomena  which  are  conunon  to  the  entire  vegetable  kingdom. 

Amid  the  varied  forms  of  movement  which  plants  present  Darwin 
has  succeeded  in  finding  one  fundamental  and  generic  one  to  which 
every  other  may  be  referred.  To  this  universal  form  of  plant 
activity  he  gives  the  name  "circumnutation."  Not  only  twining 
stems  and  tendrils,  but  parts  of  flowers,  tips  of  growing  shoots, 
caps  of  penetrating  roots  and  rootlets,  radicles,  epicotyls,  cotyledons, 
and  even  full-grown  leaves,  are  incessantly  describing  circles, 
ellipses,  and  other  more  or  less  regular  geometrical  figures ;  and  he 
conclusively  shows  that  it  is  out  of  this  primary  form  of  activity 
that  all  the  more  specialized  forms  already  mentioned  have  been 
developed.  All  movements  of  the  parts  of  plants  are  thus  to  be 
interpreted  as  modified  forms  of  this  innate  periodic  circumnutation 
which  is  common  to  all  plant  life.  Such  modifications  are  always 
in  the  direction  of  the  plant's  advantage  and  may  be  so  great  as  to 
become  difficult  of  recognition  as  forms  circumnutation. 

I  need  not  labor  to  convince  you  that  any  modification  which  is 
an  advantage  to  the  plant  will  be  secured  by  the  process  of  natural 
selection.     It  is  the  glory  of  the  great  genius  whose  labors  we  are 
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here  to  commemorate  to  have  demonstrated  this  truth  to  the  entire 
satisfaction  of  the  united  scientific  world. 

Darwin  has  actually  solved  the  great  problem  of  phytology,  so 
long  supposed  to  be  incapable  of  solution,  viz :  Why  does  the  root 
grow  downward  and  the  stem  upward  ?  Briefly  and  roughly  stated, 
the  answer  to  this  question  is  that,  as  the  bursting  seed  pushes  out 
its  two  germinal  points  these  circumnutate  from  the  first,  and  thus 
explore  their  surroundings  for  the  means  of  benefiting  the  plant. 
To  employ  Darwin's  own  word,  they  "perceive"  the  advantage 
that  would  result  from  the  penetration  of  the  soil,  on  the  one 
hand,  and  from  the  ascent  into  the  free  air  and  sunlight,  on  the 
other,  and  through  the  pre-Darwinian  law  of  the  "  physiological 
division  of  labor,*'  the  one  becomes geofropic  and  the  other  helioiropic 
— the  one  develops  into  a  radicle  and  then  into  a  root,  while  the 
other  develops  into  an  epicotyl  and  then  into  a  stem. 

I  will  only  add  to  the  thoughts  already  presented  that  Darwin's 
discovery  of  the  existence  in  all  plants  of  an  innate  and  spontaneous 
mobility  belonging  to  them  as  forms  of  organic  life,  possesses  an 
important  ulterior  significance. 

The  law  of  natural  selection,  as  a  fundamental  process,  has  long 
since  passed  the  stage  of  discussion.  But  there  has  always  remained 
one  unsettled  question  lying  at  its  very  base  which  Darwin  him- 
self admitted  to  be  an  open  one.  That  question  concerns  the 
cause  itself  of  variation.  It  is  granted  that,  admitting  the  icTidency 
to  vary,  all  the  results  claimed  for  natural  selection  must  follow;  but 
many  declare  that,  in  this  very  tendency  to  vary,  there  is  a  mystery 
as  great  as  the  mystery  of  life  itself. 

It  is  only  in  this  work  on  the  "  Power  of  Movement  in  Plants" 
that  Darwin  has  really  assailed  this  last  fortress  of  supernatural  ism. 
Not  that  he  has  avowed  any  such  purpose,  for  of  this  he  would  have 
been  incapable,  but  so  skilfully  and  so  powerfully  has  he  marshaled 
the  facts  that  the  conclusion  follows  without  being  stated.  No  one 
can  doubt  that  he  perceived  this,  and  I,  for  one,  am  convinced 
that  he  saw  it  from  afar,  and  that  it  was  the  great  end  of  hb  labors; 
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but  with  his  characteristic  wKdom  he  has  declined  to  invoke  the 
oiUum  f/uoiogioim^  correctly  judging  that  the  troth  most  nltimBtpty 
assert  itself. 

The  tendency  to  vary,  then,  is  a  mechanical  resolt  of  the  proved 
fart  of  universal  movement  coopled  with  the  admitted  law  of  natu- 
ral selection.  By  means  of  the  former  all  plants  and  growing  ports 
of  plants  are  perpetually  exploring  their  immediate  surroundings  in 
search,  as  it  were,  for  conditions  £snrorable  to  development.  By 
means  of  the  latter  they  are  able  to  avail  themselves  of  such  favor* 
able  conditions  when  fotmd.  Nothing  further  than  this  is  required 
to  complete  the  natural  explanation  of  all  the  phenomena  presented 
by  the  organic  world,  and  thus,  at  last,  the  whole  domain  of  biol- 
ogy is  emancipated  from  teleological  fetters,  and  placed  on  the 
high  plane  of  rational  investigation. 

In  conclusion,  let  me  simply  say  that,  while  we  can  but  deeply 
mourn  the  irreparable  loss  which  science  has  sustained  in  the  death 
of  Charles  Darwin,  we  have  still  the  highest  grounds  for  congratu- 
lation in  the  fact  that  he  lived  to  complete  that  great  work  which, 
next  to  the  '*  Origin  of  Species,"  will,  I  firmly  believe,  be  awarded 
by  posterity  the  highest  place,  viz.  ,'*The  Power  of  Movement  in 
Plants;  '*  for,  while  the  former  auspiciously  opened  the  great  debate 
by  stating  the  profoundest  of  all  biological  problems,  the  latter  has 
fittingly  closed  the  argument  by  answering  the  last  objection. 
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DARWIN  ON  THE  EXPRESSION  OF  THE  EMOTIONS. 

By  Frank  Baker,  M.  D. 

From  the  tendency  of  the  imagination  to  magnify  the  unknown 
and  remote,  arises  a  popular  error  that  to  attain  eminence  a  man  of 
science  must  be  able  to  gather  facts  from  great  distances — from  the 
sources  of  the  Nile,  and  from  polar  snows.  But  the  near  and  com- 
monplace are  subject  to  the  same  laws  as  the  atoms  of  interstellar 
space,  and  true  scientific  insight  may  discover  in  the  very  dust 
under  our  feet  secrets  hitherto  concealed. 

Darwin's  work  upon  the  Expression  of  the  Emotions  is  continu- 
ous with  and  supplementary  to  his  larger  and  better-known  treatise  on 
the  Descent  of  Man.  As  with  other  matter  bearing  directly  upon 
the  development  h)rpothesis,  its  publication  was  deferred  as  long  as 
possible,  in  order  that  the  evidence  might  be  fully  weighed.  Pro- 
jected in  1838,  it  was  not  published  until  thirty-five  years  later. 
One  class  of  objections  to  the  hypothesis  was  not  considered  in  the 
main  work.  It  was  generally  held  that,  by  his  emotional  expres- 
sion, man  was  widely  separated  from  the  lower  animals.  The  emi- 
nent anatomist,  Duchenne,  who  remains  to-day  the  best  authority 
on  muscular  movements,  merely  expressed  the  views  of  the  time 
when  he  stated  that  no  cause  could  be  assigned  for  facial  ex- 
pression, except  the  "divine  fantasy"  of  the  Great  Artificer. 

Having  projected  his  work,  how  does  Darwin  proceed  ?  From 
the  gentlemen  who  have  preceded  me  you  have  learned  of  his 
methods.  To  test  the  truth  of  his  conceptions  he  commences  a 
series  of  most  minute  and  careful  observations,  omitting  nothing 
within  his  reach.  His  most  important  field  is  that  which  is  nearest ; 
his  own  children,  his  friends  and  companions,  even  the  dogs  that 
accompany  his  daily  walks,  come  under  that  powerful  scrutiny. 
Where,  indeed,  can  we  find  so  perfect  an  observer?  The  calm 
sanity  of  his  mind  keeps  him  equally  aloof  from  egotism  and  from 
self-depreciation.     A  fact  is  a  fact,  to  be  stated  with  the  fairness 
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and  openness  of  perfect  daylight.  Here  is  a  man  who  cares  more 
for  the  truth  than  for  himself.  The  black  spot  in  man's  suashine, 
the  shadow  of  himself,  seems  non-existent  for  him.  He  stands  by 
^  his  work,  that  is  enough ;  if  it  has  worth,  well — if  not,  still  well ; 
the  elemental  drift  of  action  and  reaction  will  continue,  the  out- 
come will  still  be  good.  As  Carlyle  has  said,  **  A  noble  uncon- 
sciousness is  in  him.  He  does  not  engrave  truth  on  his  watch-seal; 
no,  but  he  stands  by  truth,  speaks  by  it,  works  and  lives  by  it." 

But  not  as  a  fact  gatherer  do  we  find  him  greatest.  Many  others 
have  struggled  with  ant-like  toil  to  amass  piles  of  facts  which,  like  the 
ant-heap,  remain  but  sand  after  all.  Darwin  brings  to  his  work  an 
informing  spirit,  the  genius  of  scientific  hypothesis.  Breathed  up>on 
by  this  spirit,  the  dry  bones  of  fact  come  together  "bone  to  his 
bone,*'  the  sinews  and  the  flesh  come  upon  them,  they  become  alive 
and  stand  upon  their  feet  "  an  exceeding  great  army."  He  searches 
always  for  the  principles  which  underlie  the  facts  and  make  them 
possible,  realizing  that  the  phenomena,  the  things  which  are  seen, 
are  temporal  and  transitory ;  the  things  which  are  not  seen,  the 
cosmical  forces  which  govern  and  control,  are  eternal. 

In  his  examination  of  the  expression  of  the  emotions  he  found 
that  both  in  man  and  animals  they  can  be  referred  to  three  general 
principles  which  may  be  termed  habit,  antithesis,  and  nervous  over- 
flow. By  habit,  or  repetition,  serviceable  movements  become  fixed — 
involuntary,  or  semi-voluntary.  By  antithesis,  opposite  frames 
of  mind  are  expressed  by  opposite  actions,  even  though  those  actions 
may  not  be  serviceable.  The  theory  of  nervous  overflow  is  that  un- 
usual quantities  of  force  generated  by  the  cerebro-spinal  system  are 
discharged  by  unusual  channels  of  expression  when  the  ordinary 
channels  are  insufficient. 

He  finds  that  emotional  expressions  are  generally  direct  conse- 
quences of  anatomical  structure,  and  clearly  shows  the  interdepen- 
dence of  anatomy  and  physiology.  For  structure  can  no  more  be 
divorced  from  function  than  matter  can  be  dissociated  from  force. 
All  the  complex  expressions  of  grief — from  the  twitching  of  the 
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eyelids  and  mouth  to  the  shedding  of  tears — he  has  shown  to 
depend  upon  the  necessity  for  preventing  engorgement  of  the  eyes 
during  screaming,  an  act  originally  useful  solely  to  attract  attention. 
The  steps  by  which  he  arrived  at  this  conclusion  are  typical  of  his 
method.  Starting  first  with  animals,  he  finds  that  their  expressions 
of  grief  are  much  less  complex  and  various  than  those  of  man. 
They  are  confined  to  noises,  such  as  screaming,  barking,  whining, 
in  higher  forms  accompanied  by  changes  in  facial  expression,  par- 
ticularly by  contraction  of  the  muscles  surrounding  the  eye.  There 
is  a  physiological  necessity  for  this,  as  otherwise  the  expiratory 
effort  caused  by  screaming  might  engorge  and  rupture  the  small 
ocular  blood-vessels.  By  pressing  on  the  lachrymal  gland  this 
causes,  in  some  of  the  higher  animals,  a  flow  of  tears.  What  at 
first  was  accidental,  merely  occasioned  by  the  proximity  of  the 
gland,  becomes  at  last  habitual,  and  the  nervous  force  automatically 
follows  the  line  of  its  accustomed  action,  causing  a  flow  of  tears  after 
emotional  excitement,  even  though  no  screaming  take  place.  The 
correctness  of  this  view  is  supported  by  the  fact  that  infants  do  not 
shed  tears  until  several  weeks  old,  although  they  scream  violently. 
The  functional  activity  of  the  lachrymal  gland,  in  connection  with 
grief,  is,  therefore,  later  in  phylogenetic  development.  The  laws 
of  heredity  and  adaptation  are  found  to  be  operating  here,  as  else- 
where, in  the  domain  of  life ;  the  supposed  gap  between  the  emo- 
tions of  man  and  of  other  animals  is  successfully  bridged  over,  and 
another  anthropocentric  fallacy  is  consigned  to  the  limbo  of  igno- 
rant superstitions. 

Many  expressions  of  the  lower  emotions  are  found  to  be  disfig- 
uring vestiges  of  acts  useful  to  lower  animals  for  offense  and  de- 
fense, or  for  obtaining  food.  These  survive — relics  of  the  previous 
history  of  our  race — as  rudimentary  organs  are  preserved  long  after 
their  use  has  ceased.  The  erection  of  the  hair  during  fear  is  re- 
motely derived  from  the  same  cause  that  makes  puss  bristle  when 
attacked  and  the  puff  adder  swell  out  when  approached.  Originally 
used  for  the  purpose  of  exciting  fear  in  an  enemy  by  an  increase  of 
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size,  it  now  involuntarily  accompanies  the  somewhat  changed  emo- 
tion of  which  some  of  the  phases  are  extinct.  It  is  not  very  rare  to 
find  persons  who  can  make  the  hair  over  the  front  of  the  head 
bristle  at  will.  Rage  is  habitually  expressed  by  uncovering  the 
teeth,  which  is,  in  the  lower  animals,  an  attempt  to  frighten  their 
enemies  by  a  show  of  weapons.  This  expression  may  become  soft- 
ened and  modified  to  express  the  milder  emotions  of  contempt  and 
disdain.  I  have  met  a  lady  who  has  to  perfection  the  rather  rare 
accomplishment  mentioned  by  Darwin  of  drawing  up  the  upper  lip 
in  a  triangular  notch  directly  over  the  canine  teeth  so  as  to  display 
them  alone,  usually  on  one  side  at  a  time.  This  most  expressive 
gesture  of  disdain  can  be  performed  under  the  influence  of  the 
emotion  by  many  who  cannot  do  it  at  will. 

Of  an  opposite  class  are  certain  higher  expressions,  which,  having 
arisen  later,  are  not  yet  entirely  fixed.  Blushing  is  one  of  the 
most  curious  of  these.  It  is  not  found  in  infants,  and  varies  greatly 
in  frequency  and  amount  in  adults,  accompanying  the  sentiment  of 
modesty,  almost  unknown  among  animals.  The  reddening  is 
usually  confined  to  the  face  and  neck.  Darwin  suggests  an  in- 
genious explanation  for  this.  The  blood-vessels  most  exposed  to 
variations  of  temperature  acquire  the  habit  of  expanding  and  con- 
tracting— their  vaso-motor  nerves  become  more  sensitive.  The 
chief  expression  of  personal  appearance  is  in  the  face ;  the  attention 
of  the  mind  is,  therefore,  directed  there  whenever  the  emotion  of 
modesty  is  aroused.  This  interferes  with  the  ordinary  tonic  con- 
traction of  the  blood-vessels,  and  an  excess  of  blood  suffuses  the 
surface. 

A  remarkable  confirmation  of  Darwin's  views  is  the  recent  discov- 
ery of  localized  centers  in  the  brain  which  control  emotional  ex- 
pression, and  exist  in  animals  as  well  as  in  man.  It  may  some- 
time be  possible  to  read  the  currents  and  counter-currents  of  the 
brain  by  means  of  feature-play  with  a  precision  approaching  that 
by  which  we  estimate  the  force  of  a  distant  battery  by  the  play  of 
a  galvanometer  needle.      Many  phenomena  of  expression,  which 
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were  obscure  before  this  discovery,  can  now  be  satisfactorily  ex- 
plained. Among  these  are  the  phenomena  of  associated  move- 
ments. It  has  been  stated  that  the  variety  and  complexity  of  the 
movements  involved  in  the  simple  act  of  walking  are  such  that  it 
would  be  impossible  ever  to  perform  it  were  it  necessary  to  tlunk 
what  had  to  be  done,  and  weigh  in  the  judgment  the  precise  amount 
of  force  necessary  to  distribute  to  each  muscle  at  each  moment  of 
the  act.  It  is  now  known  that  the  cerebral  centers  which  control 
the  separate  muscles  put  in  action  are  closely  contiguous  in  the 
brain,  and  that  they  probably  intercommunicate  and  excite  each 
other  in  a  definite  manner,  predetermined  by  habit  and  heredity. 
The  conscious  mind  has  only  to  set  in  motion  the  subordinate  ap- 
paratus, when  it  goes  on,  and  works  out  the  problem  with  matchless 
skill,  like  the  system  of  cogs  and  eccentrics  that  produce  the  intri- 
cate pattern  in  an  engraver's  lathe.  All  have  noticed  the  uncouth 
manner  in  which  children  and  untrained  persons  follow  with  lips 
and  tongue  the  motions  of  their  hands  when  using  a  tool  of  any 
kind.  Darwin  ascribes  this  to  unconscious  imitation,  but  it  can  be 
explained  more  strictly  in  accordance  with  his  own  principles. 
The  facial  muscles  are  actuated  from  a  cerebral  center  in  close 
proximity  to  those  which  move  the  arms  and  hands.  In  the  lower 
animals  this  is  necessary,  for  the  mouth  is  an  organ  of  prehension, 
used  in  strict  association  with  the  fore-limbs  in  seizing  prey,  and  in 
other  acts.  As  this  associated  movement  became  strongly  fixed  by 
long  habit,  it  survives  with  great  obstinancy,  and  though  it  has  not 
been  useful  to  the  race  since  the  historical  period,  we  have  yet  to 
caution  our  children  not  to  put  their  tongues  out  when  they  write. 

My  limit  of  time  forces  me  to  conclude  this  hasty  and  imperfect 
summary.  The  practical  bearing  of  these  views  is  not  without  im- 
portance. Physicians  have  always  depended  greatly  upon  emo- 
tional expression  as  a  means  of  diagnosis.  Unconsciously  the  face 
of  the  patient  reveals  his  physical  state.  Yet  too  much  has  been  left 
in  the  empirical  border-land  of  science.     Why  a  certain  pathologi- 
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cal  state  should  be  indicated  by  a  definite  combination  of  expres- 
sions has  not  always  been  clearly  shown.  To-day  the  whole  subject 
is  studied  from  the  point  of  view  of  anatomy  and  physiology.  No 
occult  force  is  admitted,  the  correlative  nerve-supply  of  muscles  and 
the  effect  of  excitation  of  nerve-centers  are  rationally  investigated. 
Aside  from  the  great  special  value  of  the  work,  of  what  tremoi- 
dous  import  to  the  race  are  Darwin's  deductions  1  For  he  has 
shown  us  that  our  every  thought  and  act  mold  our  physical  founes, 
and  through  them  the  generations  yet  unborn,  either  to  beauty  and 
grace,  or  to  uncouth  ugliness  and  deformity.  As  the  struggle  for 
existence  filled  the  rocks  with  organisms  forever  extinct,  because 
not  for  the  highest  use,  so  may  we,  too,  fossilize  and  outgrow 
habits  and  desires  of  ignoble  birth,  ascending  by  the  "power  of 
leasts,"  by  that  wondrous  calculus  of  nature,  to  purer  and  nobler 
existence.  Darwin  has  taught  us  that  the  forces  which,  acting 
through  countless  cycles,  have  brought  us  up  from  formless  slime, 
now  remain  in  our  hands  to  use  for  good  or  ill — 

"That  life  is  not  as  idle  ore, 
But  iion  dug  from  central  gloom, 
And  heated  hot  with  l)urning  fears, 
And  dipt  in  baths  of  hissing  tears, 
And  battered  with  the  shocks  of  doom 
For  shape  and  use." 


A  DARWINIAN  BIBLIOGRAPHY. 

By  Frederick  W.  True, 

Librarian  of  the  U.  S.  National  Afusettm. 

The  complete  bibliography  of  Darwinism  should  contain,  not 
alone  the  works  which  emanated  from  the  busy  brain  and  ready  pen 
of  Darwin  himself,  but  the  many  other  productions  which  these 
called  into  life.  The  aquiescences  of  friends,  the  objections  of 
critics,  the  censures  of  foes,  should  all  be  enrolled  in  their  proper 
places  as  representing  the  ripples  and  counter- ripples  in  the  sea  of 
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thought,  produced  by  the  weighty  ideas  which  dropped  from  the 
clear  mind  of  the  philosopher.  It  is  not  to  the  merits  of  these, 
however,  that  I  can  call  your  attention,  but  only  to  a  few  facts  rel- 
ative to  the  books  of  Darwin  himself. 

I  would  not  have  you  suppose,  if,  indeed,  one  could,  after  the 
lucid  remarks  to  which  you  have  listened,  that  the  faulty — and,  I 
fear,  almost  indiscernible — list  of  published  works,  which  I  have 
attempted  to  exhibit  before  you,  reveals  more  than  a  moiety  of 
Darwin's  writings.*  A  large  number  of  comprehensive  papers, 
pregnant  notes,  and  incisive  queries  are  contained  in  those  store- 
houses of  precise  knowledge,  the  journals  of  science,  and  the  pub- 
lications of  learned 'Societies.  During  more  than  half  a  century, 
from  the  beginning  of  Darwin's  career  to  its  very  close,  scarcely  a 
year  passed  in  which  a  number  of  articles  did  not  issue  from  his 
pen.  His  first  paper,  on  the  Ova  of  Flustra,  and  another  of  simi- 
lar  nature,  were  read  before  the  Plinian  Society,  of  Edinburgh,  in 
1825.  His  last  note  on  the  Distribution  of  Fresh-water  Bivalves 
appeared  in  Nature  but  a  few  days  before  his  death. 

During  the  first  twenty-five  years  the  articles  have  mostly  a  geo- 
logical and  zoological  bearing,  but  later  botanical  and  anthropologi- 
cal subjects  come  into  prominence.  They  were  contributed  to  many 
publications,  including  a  few  American,  German,  and  French 
journals.  The  mass  of  papers,  however,  are  to  be  found  in  the 
Proceedings  and  Transactions  of  the  Geological  Society  of  London, 
the  Philosophical  Transactions,  the  Philosophical  Magazine,  the  An- 
nals and  Magazine  of  Natural  History,  and  Nature. 

It  is  in  these  papers  that  we  first  find  the  germs  of  many  of  those 
more  elaborate  works,  to  which  general  attention  has  been  attracted. 
Thus  the  works  on  the  Origin  of  Species,  the  Fertilization  of 
Plants  by  Insects,  the  Action  of  Earth  Worms,  and  others  were 
foreshadowed  at  a  time  considerably  antedating  their  final  appear- 
ance. 

I 

*  The  spealcer  referred  to  two  large  scrolls  hanging  on  the  lecture  room  walls, 
upon  which  were  inscribed  a  list  of  Darwin's  most  important  publications. 
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Darwin  feetned  to  prefer  to  work  oat  and  write  out  his  ideas 
alone.  Once  at  leasts  however,  he  shared  the  toil  with  his  friend, 
Mr.  Walhce,  and  later,  in  several  instances,  with  his  sons,  Frands 
and  George  Darwin, 

Regarding  the  separately  published  works  of  Darwin,  thoe  b 
much  of  interest  from  the  bibliographical  point  of  view.  The  con- 
scientiousness with  which  the  author  profited  by  the  criticisms  of 
others,  revining,  improving,  and  extending  his  generalizations, 
makes  each  new  edition  seem  like  a  separate  production.  Whole 
chapters  were  stricken  out  and  new  ones  inserted ;  facts  of  doubtful 
character  were  replaced  by  others  of  a  more  positive  nature  and 
more  recent  acquisition. 

Time  forbids  that  I  should  refer  to  the  details  of  publication  of 
more  than  one  work.  The  inquiring  student  will  find  his  wants 
satisfied  in  the  several  lists  which  have  already  been  published. 

I  will  give  the  history  of  but  one  work,  the  most  important  of 
all,  the  **  Origin  of  Species  by  Means  of  Natural  Selection."  The 
firnt  edition  of  this  work  received  the  signature  of  the  author  on 
November  24,  1859,  and  was  published  the  same  year.  The  second 
edition,  which  appeared  soon  after,  "was  little  mbre  than  a  re- 
print of  the  first."  **The  third  edition  was  largely  corrected  and 
added  to,  and  the  fourth  and  fifth  still  more  largely."  The  sixth 
edition,  which  appeared  in  1872,  was  likewise  largely  amended,  and 
had  reached  its  twenty  thousand  in  1878.  In  the  meantime  foreign 
editions  and  translations  began  to  appear.  The  American  and 
l''ren<  h  editions  at  first  kept  pace  with  the  English,  the  second  Amer- 
ii  an  being  from  the  second  English,  and  the  third  French  from  the 
lhir<l  Ivnglish.  The  Germans,  coming  in  a  little  later,  published 
ihoir  sot  ond  edition  from  the  third  English,  and  their  third,  from 
the  lourth  English  one.  The  hist  editions  in  all  these  languages 
were  derived*  1  bcliext?,  from  the  sixth  English  one.  "The  Italian 
is  fron\  the  thiril,  the  Dutch  and  three  Russian  editions  from  the 
sc\^>nd  English  ctUiions,  and  the  Swedish  from  the  fifth  English 
cxlilion." 
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At  least  twelve  of  the  more  important  works  have  been  issued  in 
one  or  more  editions  in  German  and  French,  and  a  number  in 
other  European  languages  as  well. 

The  sage  of  Down  was  undoubtedly  honest  in  his  surprise  at  the 
ever-extending  circle  of  his  influence.  A  wider  and  more  intelli- 
gent audience  could  scarcely  be  desired.  The  number  of  books  in 
which  his  opinions  are  discussed  or  alluded  to  is  legion.  As  the 
illustrious  Asa  Gray  has  remarked,  "Dante  literature  and  Shakes- 
peare literature  have  been  the  growth  of  centuries,  but  Darwinism 
filled  teeming  catalogues  during  the  life  time  of  the  author.  * ' 


CHRONOLOGICAL  LIST  OF  THE  WRITINGS  OF 

CHARLES   DARWIN. 

1835.     [Extracts  from  Letters  addressed  to  Professor  Henslow.] 
Tract,  privately  printed,  8vo.,  Cambridge,  1835. 

1837.     Note  sur  la  Decouverte  de  quelques  Ossemens  Fossiles  dans  I'Amerique 
du  Sud. 

Ann.  8ci.  Nat.,  2d  series,  (Zoology,)  VII,  1837,  pp.  31&-320. 

1837.     [Notes  upon  the  Rhea  Americana.] 

Proc.  Zool.  Soc.,  London,  V,  1837,  pp.  35-36. 

1837.  Remarks  upon  the  Habits  of  the  Genera  Geospiza^  Catnarhynchua,  Cac- 

tomisy  and  Certhidea  of  Gould. 
Proc.  Zool.  Soc.,  London,  1837,  p.  49. 

1838.  Sur  Trois  Espdces  du  Genre  Felis. 

rinstitut,  VI,  1838,  no.  235,  pp.  210-211. 

1838.     On  the  Formation  of  Mould.. 

Trans.  Geol.  Soc.,  2d  ser..  V,  1840,  pp.  505-510:  Proc  Geol.  Soc.,  IT,  laTS,  pp. 
574-570:  Philos.  Mag.,  3d  sor.,  XII«  p.  89:  Gardener's  Chronicle.  1844,  p.  218: 
Froriops  Notiz.,  VI,  1738,  cull.  180-183. 

1838.     Observations  of  Proofs  of  the  Recent  Elevation  of  the  Coast  of  Chili, 
made  during  the  Survey  of  H.  M.  S.  "Beagle,"  commanded  byCapt. 
Fitzroy. 
Proc.  Geol.  Soc.,  II,  1838,  pp.  446-449 :  Philos.  Mag.,  3d  ser.,  XI.  p.  100. 

1838.     A  Sketch  of  the  Deposits  containing  Extinct  Mammalia  in  the  neighbor- 
hood of  the  Plata. 

Proc.  Geol.  Soc,  II,  1838,  p.  543:  Philos.  Mag.,  3d  8«^r.  XI,  p.  20C:  Ann.  Sci 
Nat.,  VII.    Zool.,  1837,  pp.  319-320. 


96  BIOJJOGICAL  SOCIETY  OF  WASmXGTON. 

1S38.  On  certain  Areas  of  Elevation  and  Subsidence  in  the  Pacific  and  Indian 
Ocean,  as  deduced  from  the  study  of  CoraJ  Formations. 

Proc.  Oreol.  60c.,  H.  1838.  pp.  iWS-O)*:   Philos-  Mag^  ser.  S,  XI,  p.  807: 
Froriep.  K<>tU.,  IV.  1KJ8,  eoll.  1(X»-1U3 

1S58.     Geological  Notes  made  during  a  Survey  of  the  East  and  West  Coasts  of 
South  America,  in  the  years  1832,  1833,  i^34«  ^^^  ^^35*  ^i^  ^^ 
Account  of  a  Transverse  Section  of  the  Cordilleras  of  the  Andes  be- 
tween Valparaiso  and  Mcndoza. 
Proc.  Geol.  60c.,  If,  1838,  p.  210-212:  PhiloH.  Mag.,  eer.  3,  VIII,  p.  IOC 

1838.     Origin  of  Saliferous  Deposits.     Salt  Lakes  of  Patagonia  and  La  Plata. 
Journ.  Geol.  Boc.,  II,  1838,  pt  2,  pp.  127-128. 

1838.  On  the  Connexion  of  Certain  Volcanic  Phenomena,  and  on  the  Formation 

of  Mountain -chains  and  tlie  elTccts  of  Continental  Elevations. 

Proc.  Geol.  Boo.,  H.  1808.  pp.  c:4-<'iC(»:  Trans.  Gcol.  80c.,  V,  1840,  pp.  G01-4S2: 
Pogi^eiid.  Aunal.,  LIl,  1841,  pp.  484-490. 

1 839,  Journal  of  Researches  into  the  Geology  and  Natural  History  of  the  Vari- 

ous Countries  Visited  by  II.  M.  S.  "  Beagle,"  under  the  Command  of 
Captain  Fitzroy,  R.  N.,  from  1832  to  1836.  By  Charles  Darwin, 
Esq.,  M.  A.,  F.  R.  S.,  Secretary  to  the  Geological  Society.  8vo., 
London,  1839. 

1839.     [Narrative  of  the  Surveying  Voyages  of  H.  M.  SS.  "Adventure"  and 
'*  Beagle,"  describing  their  Examination  of  the  Southern  Shores  of 
South  America,  Vol.  III.] 
Journal  and  UomnrUs,  18:)i-1830,  8vo,  London,  1&']9. 

1839.     Note  on  a  Rock  seen  on  an  Iceljcrg  in  61°  South  Latitude. 
Journ.  Uoyal  CJook.  Soo.,  IX,  l&JO,  pp.  528-520. 

1839.     Ucber  die  LuftschifTcrci  dcr  Spinnen. 

Fror.  N.  Not.,  Hd.,  77,  no.  222,  1830,  pp.  23-24. 

1839.  Observations  on  the  Parallel   Roads  of  Glen   Roy  and  of  other  parts  of 

Loch.iber,  in  Scotland,  with  an  attempt  to  prove  that  they  are  of 
Marine  Oiij^in. 

PhiliH.    TnuiM..    18.10,  OXXIX,  p.  30-82:    Edinb.    New   Philos.    Journal, 
XXVII,  is;ui,  pp.  ;uK^-^uu 

1840.  Geological  Observations  (with  numerous  Maps  and  Sections)  made  during 

the  Voyay;e  of  H  M.  Ship  •'  llcaj:jle,"  under  the  command  of  Capt. 
Fitzroy,  K,  N.,  on  the  Volcanic  Islands  of  the  Atlantic  and  Pacific 
Oceans,  and  on  Coral  Formations;  together  with  a  Brief  Notice  of  the 
Geology  ol  the  Cape  of  Gtx>d  Hope,  and  of  parts  of  Australia.  By 
Charles  Uaiwin,  F.sq.,  M.A.,  Secretary  to  the  Geological  Society  of 
London. 

1840-1844.  The  7<\\\<\^y  of  the  Voviige  of  IL  M.  S.  '*  Beagle/'  under  the  com- 
mand of  Capt.  Fu.an-.  during  the  years  1S32  to  1S36.  Editevl  and 
Supevintcndtxl  by  Charles  Darwin.     Svo.     London,  1840- 1 S44. 

Fo>jal  Mammalia.     By  R.  CKven.     With  a  Gcolo^cal  Introduction  by 
Char  Us  lV\rwi»\. 
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1841  •  On  a  Remarkable  Bar  of  Sandstone  off  Pemambuco,  on  the  Coast  of 
Brazil. 
Philos.  Mag.,  3d  ser.,  XIX,  1841.  pp.  257-260. 

1842.     Notes  on  the  Effects  produced  by  the  Ancient  Glaciers  of  Caernarvonshire, 
and  on  the  Boulders  Transported  by  Floating  Ice. 

Philo9.  Maia;.,  3d  ser.,  XXI,  1842,  p.  180:  Edinb.  New  Philos.  Journal, 
XXX IK.  1842.  pp.  352-353. 

1842.     On  the  Distribution  of  Erratic  Boulders,  and  on  the  Contemporaneous 
Unstratified  Deposits  of  South  America. 

Trans.  Geol.  80c.,  2d  ser.,  1842,  VI,  pp.  416-432:  Proc.  Geol.  800.,  Ill,  1842, 

5 p.  4i5-430:  Philos.  Mag.,  3d  per.,  XlX, 
abrb.  for  Min.,  Geol.,  &o.,  1843,  p.  741. 


)p.  4-i5-43U:  Philos.  Mag.,  3d  per.,  XlX,  p.  63G:  Leonhard  &  Dronn,  Noues 


1842.     The  Structure  and  Distribution  of  Coral  Reefs.     8vo.     London,  1842. 
1 843'     Remarks  on  Charles  Maclaren's  paper  "  On  Coral  Islands  and  Reefs, 


if 


as  described  by  M.  Darwin.' 
Edinburgh  New  Philos.  Journal,  XXXIV,  1843,  pp.  47-^a 

1844.     Observations  on  the  Structure  and  Propagation  of  the  genus  Sagitta.     By 
Charies  Darwin,  F.  R.  S.,  V.  P.  G.  S. 

Ann.  and  Mag.  of  Nat.  History,  13, 1844,  pp.  l-€,  pi.  1,  figs.  A-D:  Ann.  de 
8ci.  Nat,  3d  series,  Zoologie,  1, 1844,  pp.  300-305,  figs. :  Fror.  N.  Not,  Bd  XXX, 
no.  038, 1844,  pp.  1-6. 

1844*     Brief  Descriptions  of  several  Terrestrial  PlanaruB  and  of  some  remark- 
able Marine  Species,  with  an  Account  of  their  Habits.     By  Charles 
Darwin,  F.  R.  S.,  V.  P.  G.  S. 
Ann.  and  Mag.  of  Nat  History,  14, 1844,  pp.  241-251,  pi.  V,  figs.  1-4. 

1844*  Geological  Observations  on  the  Volcanic  Islands,  visited  during  the  voy- 
age of  H.  M,  S,  BeagUf  together  with  some  brief  notices  on  the 
Geology  of  Australia  and  the  Cape  of  Good  Hope.  Being  the  sec- 
ond part  of  the  Geology  of  the  Voyage  of  the  "  Beagle,"  under  the 
command  of  Capt.  Fitzroy,  R.  N.,  during  the  years  1832  to  1836. 
8vo.  London,  1844. 
Joum.  Geol.  8oc.,  I,  p.  556. 

1846.     Geological  Observations  on  South  America.     8vo.     London,  1846. 

1846.     An  account  of  the  Fine  Dust  which  often  falls  on  Vessels  in  the  Atlantic 
Ocean. 
Joum.  Geol.  Soc,  II,  1846,  pp.  26-30. 

1846.     On  the  Geology  of  the  Falkland  Islands. 
Joum.  Geol.  Soc.,  II,  1846,  pp.  267-274. 

1848.  On  the  Transportal  of  Erratic  Boulders  from  a  Lower  to  a  Higher  Level. 

Jour.  Geol.  Soc.,  IV,  1848,  pp.  315-323. 

1849.  [Geological  Instructions,  in  Admiralty  Manual  of  Scientific  Instructions. 

Edited  by  Sir  J.  Herschel.     8vo.     London,  1849*] 

1850.  On  British  Fossil  LepcuOtUg. 

Quart.  Joum.  Geol.  800.  London,  VI,  1860,  pp.  43{M40. 
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I$5i.  A  IfoDOgniph  of  the  Fo«l  Lqwuiidap,  or  Fedimcnlated  Coiipedes  of 
Great  Britain.  London.  Printed  for  die  FideontDgn|ilikal  Society, 
185 1.    4to. 

I$5I.  A  Monograph  of  the  Snb-Oass  Orripedia,  widi  F%nres  of  All  die  Spe> 
cies.  The  Lepadidae;  or,  Pedonculated  Cirr^>edes.  London,  printed 
for  the  Raj  Society,  1851.    Svo. 

1851.     Analogy  of  the  Structure  of  some  Volcanic  Rocks  widi  that  of  Gladers. 
Edinhur^  Proc.  Boy.  8oe^  II,  1861,  pp.  ITrit. 

1854.  A  Bionograph  on  the  Fossil  Balanidae  and  Vemtddse  of  Great  Britain. 
London,  printed  for  the  Paleontogniphical  Society,  1854.    4to. 

1854.  A  Monog»|A  of  ^  sub-Class  Cirripedia,  with  Figures  of  All  the  Spe- 

cies.    The  Balanidae,  (or  Sessile  Qrripedes);   the  Venucidse,  etc, 
etc.,  etc.     Printed  for  the  Ray  Society,  1854.    8vo. 

1855.  On  the  power  of  icebergs  to  make  rectilinear  uniformly-directed  grooret 

across  a  sub-marine  undulatory  surface. 
Phii.  Mag.,  X,  1805,  pp.  9<M». 

1857.  On  the  action  of  Sea- water  on  the  germination  of  Seeds. 

Journ  Linn.  80c.,  1, 1857,  (Botaoy,)  pp.  130-14i». 

1858.  On  the  Agency  of  Bees  in  the  Fertilization  of  Papilionaceous  Flowers, 

and  on  the  crossing  of  Kidney  Beans. 

Qardeners*  ChroDiol«*,  No?.  13, 1858:  Ann.  and  Mag.  of  Nat.  Hi8t.,8d  series, 
1858,  pp.  450-405. 

1858.  Darwin,  Charles  and  Wallace,  Alfred.     On  the  Tendency  of  Species  to 

Form  Varieties,  and  on  the  Perpetuation  of  Varieties  and  Species  by 
Natural  Means  of  Selection. 

Journal  Proo.  Linn.  Soc,  London,  III,  1858,  pp.  45-62. 

1859.  On  the  variation  of  organic  beings  in  a  state  of  nature;  on  the  natural 

means  of  selection;  on  the  comparison  of  domestic  races  and  true 
species. 

Journ.  Linn. Soc,  HI, (Zoology,)  1850,  pp.4G-53:  Balle. Zeitsch.  Gesoll.  Nat, 
XVI,  180(»,  pp.  420-4u9. 

1859.  On  the  Origin  of  Species  by  Means  of  Natural  Selection,  or  the  Preserva- 
tion  of  Favoured  Races  in  the  Struggle  for  Life.  8vo.  London, 
1859. 

1862.     On  the  Two  Forms,  or  Dimorphic  Condition,  in  the  species  of  Primula, 
and  on  their  remarkable  Sexual  Relations. 
Journ.  Ltnn.  800.,  VI,  1803,  (Dotany)  pp.  151-157. 

1862.     On  the  three  remarkable  sexual  forms  of  Catasetum  tridentatum,  an 
Orchid  in  the  |K)sscsHion  of  the  Linnean  Society. 
Journ.  Llnu.  800.,  18tK!,  (Itotany.)  pp.  151>157. 

1862.     On  the  Various  Contrivances  by  which  British  and  Foreign  OrchidB 
Fertilised  by  Insects.     8vo.     London,  1862. 
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1863.     Observation  sur  I'hitiromorphisme  des  fleurs,  et  des  consequences  pour 
la  fftcondation. 
Ann.  Sci.  Nat,  XIX,  1863,  (Botany,)  pp.  204-255. 

1863.     On  the  thickness  of  the  Pampean  formation  near  Buenos  Ayres. 
Joum.  Qeol.  Soc.,  XIX,  1863,  pp.  68-71. 

1863.     ^  ^c  existence  of  two  forms,  and  on  their  reciprocal  sexual  relation, 
in  several  species  of  the*  genus  Linum. 
Joum.  Linn.  Soo.,  VII,  1863,  (Botany,)  pp.  69-83. 

1863.  On  the  so-called  "Auditory  Sac  '*  of  Cirripedes. 

Nat  Hist  Review,  1863,  pp.  116-116. 

1864.  On  the  Sexual  Relations  of  the  Three  Forms  of  Lythrum. 

Joum.  Linn.  Soc..  Vol.  VIII,  1864,  p.  169. 

1867.     On  the  Character  and  Hybrid-like  Nature  of  the  Illegitimate  Ofifepring 
of  Dimorphic  and  Trimorphic  Plants. 
Jour.  Linn.  Soc,  Vol.  X,  1867,  (Bot,)  p.  393. 

1867.     On  the  specific  difference  between  Primula  veris  and  P.  vulgaris;  and  on 
the  Hybrid  Nature  of  the  Common  Oxslip. 
Jour.  Linn.  Soo.,  Vol.  X,  1867,  (Kotany,)  p.  437. 

1867.  Queries  about  Expression  for  Anthropological  Inquiry. 

Report,  Smithsonian  Institution,  1867,  p.  324. 

1868.  The  Variation  of  Animals  and  Plants  under  Domestication.     2  vols.,  8vo. 

London,  1868. 

1869.  Notes  on  the  Fertilization  of  Orchids. 

Ann.  and  Mag.  of  Nat.  Hist,  4th  series,  IV,  1860,  pp.  141-169. 

1870.  Note  on  the  Habits  of  the  Pampas  Woodpecker  {Colaptes  campestrisJ) 

Proc.  Zool.  Soc.,  London,  1870,  pp.  705,  706. 

1871.  The  Descent  of  Man,  and  Selection  in  relation  to  Sex.     2  vols.,  i6mo. 

London,  1871. 

1872.  The  Expression  of  the  Emotions  in  Man  and  Animals.     i2mo.    London, 

1872. 

1874.  Flowers  of  the  Primrose  destroyed  by  Birds. 

Nature,  X,  1874,  pp.  24,  25. 

1875.  Insectivorous  Plants.     8vo.     London,  1875. 

1876.  Effects  of  Cross  and  Self- Fertilization  in  the  Animal  Kingdom. 
1876.     Movements  and  Habits  of  Climbing  Plants.     8vo.     London,  1876. 

1876.  Sexual  Selection  in  relation  to  Monkeys. 

Nature,  XV,  1876,  pp.  18, 19. 

1877.  The  Different  Forms  of  Flowers  on  Plants  of  the  same  Species.     8vo. 

London,  1877. 
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1^77.     [TcttiiDooial  to  Mr.  Darwin.    Evolntioii  in  tbe  Kedieikiidb] 
Ki*iira,ZV,U77,ppu4UMUL   Letter  <tf  ICr.  DMrwia. 

1877.    Tbe  Contractile  FilamentB  of  die  TeaaeL 
Hatmra,  XVI,  UTI,  pu  sm, 

1877.  A  Bio8;niphical  Sketdi  of  an  InfiuC 

UIb4,  II,  (Na  7,  Jnljr,  Itn J  ppu  186-tti. 

1878.  Tramplantation  of  Shells.  1 

Katara,ZVni,p.lSo! 

1879.  Frits  Mllller  on  a  Frog  hamng  Eggt  on  iti  Bade;  On  die  Abodion  of  tiie 

Hain  on  the  Legt  of  certain  Caddis  FUes,  ftc 
Katare,  XIX,  1179,  ppw  M8-10A. 

1879.    Rats  and  Water  Casks. 

If atara,  XIX,  1879,  p.  48L 

1879.  Eimsmns  Darwin.    By  Ernst  Knuise.    Translated  by  W.  S.  Dallas.    With 

a  preliminaiy  notice  by  Charles  Darwin.    8vo.    London,  1879. 

1880.  Fertility  of  Hybrids  from  the  Common  and  Chinese  Goose. 

Natara,  XXI,  1880,  p.  207. 

1880.    The  Sexual  Colon  of  certain  Butterflies. 
Nutore,  XXI,  1880,  p.  837. 

1880.    The  Omari  Shell  Mounds. 

Nature,  XXI,  1880.  pp.  601, 608. 

1880.     Sir  Wyville  Thomson  on  Natural  Selection. 
Nature,  XXIII,  1880,  p.  32. 

1880.  Black  Sheep. 
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APPEJTDIX 


THE  nORR  USE  OT  THE  TERM  SIOIXIGT.* 

Bt  TkiODOftc  Gnx* 
/>wii  M/  FretidmikU  Adirtu  diGwewmi  Jamtmwy  jiL  iJ8>. 


Tfc«  Mb«r  of  »od€fB  Mrtanl  himorf,  fbOovnif  in  ibe 
ffiiior»,  raeofufzcd  dme  kmgsdotm  of  aatBie,  and  aOovcd  tihen  eqpal  cnk  » 

d^ffgmModMmificrilogjrfbotaajr,  and  zoology.  The  ooBtmts  between  tbe  diar- 
Mt«rMf^  of  tb«  firil  tnd  the  lafl  two,  and  die  genenlities  wliidi  Iwie  sioee 
eomptlUd  iw  0  cmptojr  a  tenn  in  eommon  for  boCmy  and  zoologf,  weie  not  tlMn 
«ppr«clattd,  Th«  Muno  method  and  the  Mme  system  of  tenninologjr  vcre  vaed 
\iy  IJinnmw  fat  the  description  of  the  minend  as  for  die  YtgttMt  and  ammal 
kingdomff.  Nevertheless  soggestJons  had  been  made  stiU  earlier  towards  a  segre- 
gation under  a  eommon  head  of  die  kingdoms  of  organic  nature. 

As  early  as  1587,  Cristofle  de  Savigny,  in  a  scarce  and  litUe-known  woik 
(Tableaux  accomplls  de  tous  les  arts  lib^ranx,  Paris,)  contrasted  the  organic 
klngtlums  under  a  common  denominator,  psychologies  now  universally  accepted 
with  a  very  different  signification.  The  suggestion  in  question,  however,  fell  still 
born.  It  was  not  till  1802  and  1803  that  a  term  destined  to  general  adoption 
wa«  propoHod.  Then  the  illustrious  Lamarck  made  use  of  the  word  Biologie 
as  A  common  name  under  which  to  consider  the  phenomena  presented  by  organic 
naturo.  A  nuntber  of  words  were  subsequently  urged  as  substitutes  and  as 
better,  #.  jf.,  Somhit^i  by  Rafinesque,  in  18 14;  Physique  Organique  by  Comte, 
In  1H301  OrgttHomh  by  d'Omalius  d'Halloy,  in  1838;  2U»ologie  by  Jean  Reynaud, 
h)  1 84 J 1  Orgi%f^\\l(i^0  by  Genly,  in  1844 ;  and.  lastly,  Zoonomy  by  Baden  Powell. 
Ntu\0  of  them,  however,  have  been  received  with  favor,  and,  slowly  at  first, 
aAerwanI  by  gi^nrral  consent,  DiOLCKiY  was  accepted  as  a  term  much  needed 
to  |tn>up  th«»  many  generalities  cnunciable  respecting  animals  and  plants.  The  old 
pior«»<uim<»hl|vi  of  natural  hi)4ory  or  of  toology  and  botany  combined  are  now 
)H>ii\|{  ivpUced  by  im^ft^Mar^hi^vi  of  biology,  and  almost  pari  passu  with  czces- 
nlvi^  ^Ivi^iNAUM^  f»Hi'lu>4v<»^  Cultivation  of  special  deportments  of  botany  and  toology 
h«i^  lH^t\  a  tt^t\(l<^i>oy  to  combine  on  common  ground  to  consider  the  general  laws 
and  |vi)i\oi|vl«^  AtlVitit>tt  alike  the  oiyanic  kingdoms  of  nature,  and  by  students 
a|Sl^h^t)\^  \yk  th«  m«^h\Hl  which  they  em)>loY  in  their  several  pusnits.  As  a 
%M'  thi«  tWUi\|i  has  b«^n  K>n^  th<»  Hivo-ooical  Society  of  Washixgtox. 


*  M^^  4i«^^Mtv>M  hmt^ifvt  Mt«MMl^  tli«  <i.vMM<'ratioB  of  a  namf  far  tSw  *  Kolocical 
UmI  y«NtMMk  WkMvy^  n>»at<M  ^^  <^  ^imotlwa  ai  Im«*  ^  lMir»  wpiv«iM«l 
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The  applicability  of  the  term  biology,  in  the  sense  now  so  generally  accorded 
to  it,  is  doubtless  debatable,  and  has  been  strongly  objected  to  by  an  en)inen| 
scholar,  Baden  Powell.  That  gentleman,  in  the  first  essay  of  his  "  Order  of  Na- 
ture," (§  4,  p.  173,  note,)  while  discussing  the  "Theory  of  Life"  and  "Life  in 
Geological  Epoch,"  has  uttered  a  protest  against  the  use  of  the  word  in  the  fol- 
lowing  terms : 

"  While  on  this  subject  I  cannot  omit  to  take  this  occasion  of  recording  my 
protest  against  the  now  prevalent,  but  barbarous  use  of  the  term  *  Biology.' 
0\oq  never  means  *life'  in  the  sense  of  'vitality;*  it  means  the  'life'  of  a  man 
as  progressmg  in  timt — his  birth,  actions,  and  death.  Plato  has  *  p\oq  Ctt*// »»' 
the  lifetime  of  a  life.  (Epinomis,  [or  the  Philosopher,]  982. )  Unfortunately  the 
term  *  Zoology,'  which  would  be  the  proper  one  for  this  branch  of  science,  has 
been  already  appropriated  to  what  ought  to  have  been  called  *  Zoography ; '  but 
there  is  still '  2^onomy,'  the  science  of  the  laws  of  life,  open  to  adoption,  and, 
at  any  rate,  much  better  than  *  biology^  which,  if  it  means  anything,  would  be  a 
theory  of  the  facts  of  biography y  * 

On  the  other  hand,  a  still  more  eminent  and  probably  better  scholar  in  Greek 
philology,  William  Whewell,  has  preferred  the  term  biology  to  any  other.  In  his 
"  History  of  Scientific  Ideas,"  under  the  caption  of  "  The  Philosophy  of  Biology," 
(Vol.  2,  p.  170,)  he  urges  that  "the  word  Physiology ^  by  which  they  [that  is,  to 
use  again  his  own  words,  <  the  organical  sciences ']  have  most  commonly  been 
described,  means  the  science  of  nature  ;  and  though  it  would  be  easy  to  explain, 
by  reference  to  history,  the  train  of  thought  by  which  the  word  was  latterly  re- 
stricted to  living  nature^  it  is  plain  that  the  name  is,  etymologically  speaking, 
loose  and  improper.  The  term  biology ^  which  means  exactly  what  we  mean  to 
express,  the  science  of  life^  has  often  been  used,  and  has  of  late  become  not  un- 
conmion  among  good  writers." 

It  may  be  added  that  the  word  /9^o?,  although  doubtless  generally  used  in  the 
sense  of  lifetime,  as  urged  by  Baden  Powell,  nevertheless  does  not  appear  to  have 
been  limited  to  such  meaning,  but  to  have  had  practically  the  same  range  as  our 
word  life.  Even  if  it  were  so  limited,  however,  it  would  be  eminently  appropriate 
from  the  standpoint  from  which  all  scientific  students  of  nature  now  take  view, 
for  it  is  the  lifetime  of  nature  and  the  questions  of  how  organisms  have  been 
evolved  and  how  grown  and  developed  that  must  interest  the  students  of  life, 
plants  and  animals,  as  well  as  those  organisms  neither  plants  nor  animals  that  for- 
merly existed  and  still  survive. 

It  is  in  fact  the  sum  of  those  phenomena  which  may  be  aptly  described  as  con- 
stituting the  lifetime  of  nature  that  forms  the  true  aim  of  what  may,  with  the 
strictest  and  exact  propriety,  be  called  Biology. 

The  word  seems  to  have  been  also  used  quite  generally  by  entomologists  in  a 
very  restricted  sense ;  that  is,  as  a  common  denominator  for  whatever  relates  to 
the  special  habits  and  manners  of  insects  in  contradistinction  to  Physiology. 
Thus  Hagen,  in  his  Bibliotheca  Entomological  (1863,)  groups  all  entomological 

•  Powell,  Order  of  Nature,  Essay  1, 1 4,  p.  172,  note,  Theory  of  Life. 
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treatises  under  eight  categories,  viz:  (i)  Accessories  and  Generals;  (2)  Genem 
Entomology;  (3)  Special  Entomology,  i,  e.^  the  subordinate  groups,  orders  etc 
(4)  Anatomy;  (5)  Physiology;  (6)  £iology.\  (7)  Benefits  from  Insects;  and  (8) 
Injuries  from  Insects.  This  summary  will  give  some  idea  of  what  entomologists, 
intend  by  the  word,  and  the  original  sense  of  the  word,  as  indicated  by  Plato  in 
the  connection  already  indicated,  might  be  used  as  an  argument  in  justification. 
There  would,  indeed,  be  no  strong  objection  to  the  use  of  the  word  to  agnify  a 
study  of  habits  had  it  not  been  abready,  by  general  consent,  used  in  another 
sense.  Our  well  considered  rules,  as  well  in  zoology  as  in  botany,  that  priority, 
determines  the  use  of  a  name,  and  that  the  same  name  cannot  be  well  used  in  two 
different  senses,  combine  with  the  universal  consecration  of  the  term  odierwiset  to 
forbid  us  to  use  it  in  the  limited  sense  indicated. 
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HISTORICAL  NOTICE. 


The  preliminary  meeting  which  led  to  the  formation  of  the 
Anthropological  Society  of  Washington  was  held  in  the 
Regents*  Room  of  the  Smithsonian  Institution  on  Monday  even- 
ing, February  lo,  1879,  ^^  response  to  the  following  call  through 
the  public  press : 

"  Washington,  February  7,  1879. 

'*  Many  persons  interested  in  American  Archaeology  have  ex- 
pressed a  desire  for  an  organization  in  this  city  to  promote  study 
and  diffuse  knowledge  upon  the  subject.  All  willing  to  join  an 
Archaeological  Association  are  requested  to  attend  a  meeting  at  the 
Smithsonian  Institution  on  Monday  evening,  loth  instant,  at  7^ 
o'clock,  for  a  conference  upon  the  subject,  and  the  formation  of 
such  a  society. 

'*  J.  M.  Toner,  M.  D., 

' '  Otis  T.  Mason,  Columbian  College, 

"  Garrick  Mallery,  U.  S.  Army.*'  * 

The  following  gentlemen  responded  to  this  call  by  attending  the 
preliminary  meeting : 

Dr.  A.  Wellington  Adams,  Mr.  S.  Yorke  At  Lee,  Prof.  S.  F. 
Baird,  Mr.  Otis  Bigelow,  Mr.  George  H.  Boehmer,  Mr.  E.  A. 
Burdick,  Mr.  Frank  H.  Gushing,  Dr.  Wills  DeHass,  Dr.  Robert 
Fletcher,  Mr.  G.  Brown  Goode,  Mr.  John  C.  Lang,  Col.  Garrick 
Mallery,  Prof.  Otis  T.  Mason,  Dr.  James  E.  Morgan,  Mr.  P.  W. 
Norris,  Lieut.  W.  W.  Reisinger,  Dr.  Elmer  R.  Reynolds,  Mr. 
William  J.  Rhees,  Dr.  Miles  Rock,  Mr.  Lenox  W.  Simpson,  Dr. 
J.  E.  Snodgrass,  Dr.  J.  M.  Toner,  Mr.  ^dwin  P.  Upham,  Mr.  Les- 
ter F.  Ward,  and  Mr.  Joseph  M.  Wilson. 

At  that  meeting  the  propriety  of  such  an  organization  was  dis- 
cussed, as  well  as  the  question  as  to  the  most  appropriate  name  by 
which  it  should  be  known,  and  a  committee  consisting  of  Dr.  J.  M. 
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Toner,  VuA.  Oti.-*  1,  Sfa^ioR,  CoL  Garrick  Mallcry,  and  Dr.  WiUs 
DeHa^,  wa^i  apypointed  to  draft  a  constitation. 

The  meeting  adjotimed  to  reaf^emble  in  the  same  room  one  we^ 
later  and  coawJer  the  report  of  the  committee. 

A  second  preliminary  meeting  was  accordingly  held  on  Mod- 
day  evening,  February  17,  and  the  conmiittee  reported  a  constitu- 
tion which,  after  discti^on  and  slight  modi6cation,  was  adopted. 

The  following  i.s  the  constitution  adopted  at  that  meeting : 

ORIGINAL    CONSTITUTION. 

Article  I. — Name. 

The  name  of  this  Society  shall  be  "  The  Anthropological 
SoaETY  OF  Washington." 

Article  II. — Object. 

The  object  of  this  Society  shall  be  to  encourage  the  study  of  the 
Natural  History  of  Man,  especially  with  reference  to  America,  and 
shall  include  Archaeology,  Somatology,  Ethnology,  and  Philology. 

AkiicLE  III. — Members, 

The  mcinbcrs  of  this  Society  shall  be  persons  who  are  interested 
in  Anthropology,  and  shall  be  divided  into  three  classes  :  Active, 
Corresponding,  and  Honorary.  The  active  members  shall  be  those 
who  reside  in  Washington,  or  in  its  vicinity,  and  who  shall  pay  the 
dues  re(|uireil  by  Arti(  le  XV  ;  corresponding  members  shall  be 
those  who  are  engaged  in  anthropological  investigations  in  other 
lo(  alities  ;  honorary  members  shall  be  those  who  have  contributed 
by  aulhorshij)  or  patronage  to  ihe  advancement  of  Anthropology. 
(%)rres]>onding  or  honorary  members  may  become  active  members 
by  paying  the  fee  retpiired  by  Article  XV. 

All  mcml>ers  shall  be  elected  by  ballot,  as  follows :  The  name  of 
the  candidate  shall  be  recommended  to  the  council,  in  writing,  by 
two  nuMnlHM*s.  If  a  majority  of  the  Council  favor  the  election,  the 
na\uc  shall  Ih^  presented  to  the  Society,  and  a  vote  of  a  majority  of 
ihc  active  n\emlKrs  present  at  a  regular  meeting  shall  be  necessary 
to  AU  election. 
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No  person  shall  be  entitled  to  the  privileges  of  active  member- 
ship before  signing  the  constitution. 

Article  IV. — Officers, 

The  officers  of  this  Society  shall  be  a  President,  four  Vice-Presi- 
dents, a  Corresponding  Secretary,  a  Recording  Secretary,  a  Treas- 
urer, and  a  Curator,  all  of  whom,  together  with  six  other  active 
members,  shall  constitute  a  council,  all  to  be  elected  by  ballot  at 
each  annual  meeting.  The  officers  shall  serve  one  year,  or  imtil 
their  successors  are  elected. 

Article  V. — The  CaunciL 

No  business  shall  be  transacted  by  the  Society,  and  no  communi- 
cation received  or  published  in  the  name  of  the  Society,  that  has 
not  first  been  referred  to  the  Council,  five  members  of  which  shall 
constitute  a  quorum. 

They  shall  act  on  all  nominations  for  membership,  shall  have 
direction  of  the  finances,  audit  the  accounts  of  the  Treasurer, 
Corresponding  Secretary,  and  Curator,  and  provide  a  proper  pro- 
gramme for  regular  and  special  meetings.  They  shall  meet  one 
hour  before  the  regular  sessions  of  the  Society,  and  at  such  other 
times  as  they  may  be  called  together  by  the  President.  They  may 
call  special  meetings  of  the  Society. 

Article  VI. — The  Sections. 

For  active  operations  the  Society  shall  be  divided  into  four  sec- 
tions, as  follows :  Section  A,  Archaeology;  Section  B,  Somatology; 
Section  C,  Ethnology ;  Section  D,  Philology.  The  Vice  Presidents 
of  the  Society  shall  be  ex  officio  chairmen  of  these  sections  respec- 
tively, and  shall  be  designated  by  the  President  to  their  sections 
after  their  election.  It  shall  be  the  duty  of  these  sections  to  keep 
the  Society  informed  upon  the  progress  of  research  in  their  respec- 
tive fields,  to  make  special  investigations  when  requested  by  the 
Council,  to  announce  interesting  discoveries,  to  collect  specimens, 
manuscripts,  publications,  newspaper  clippings,  etc.,  and  in  every 
way  to  foster  their  divisions  of  the  work. 

All  papers  presented  to  the  sections  shall  be  referred  to  the  Coun- 
cil, and  through  it  to  the  Society. 


AAnnhuut  VUL — ZAe'  fu^c  Prm 

g/fy  #^i^ki^  gtey  fc*y^  bsiWJ  4ie)%Qai!i»i^  ssad  represcEf 

AM  pe9{>«^^  ff'^^fn  ^  $actkwi  i^ihall  be  leierred  to  the  Coancfl  tfaroq^ 

hmU4.%  IX. — T'/t/  Ccrrespondir^  Secretary. 

Vi  febttll  1>^  t^w;  duty  of  th«  Corresponding  Secretary  to  receive 
m\A  »««>w<?f  ftll  \^i\Mf%  of  the  Society,  to  give  due  notice  of  all  meet- 
ir»j^«,  r«?K(Hkr  and  ^(Ki^ial,  to  receive  all  donations  to  the  Society 
ni\Mt^  K\m\\\  trioncy,  a4^:knowledgc  the  receipt  thereof,  and  deliver 
i\my\  U)  the  (Jiirator. 

Al<'ll<;i;K  X. — The  Recording  Secretary. 

'X\w  Rptnrtling  Secretary  nhall  keep  the  minutes  of  the  regular 
^\\i\  hprriul  incrlin^H  of  the  Society,  and  of  the  Council,  shall  keep 
tt  liot  nl  «<  live,  (U)rrcH|)on(ling,  and  honorary  members,  with  their 
irt>i(|cnrc*ri,  juul  hhull  insi)C(:t  and  count  all  ballots. 

AuTlil.lc  XI. — Duties  of  the  Treasurer. 

The  riruMiivr  shall  receive  and  have  charge  of  all  moneys;  he 
i»hrtll  »lrpor»it  (he  Cnnils  as  directed  by  the  Council,  and  shall  not  ex- 
|rntl  Awy  uu^ncy  cxrept  as  ordered  by  the  Council.  He  shall  notify 
^\r\\\l>evT»  in  writing  when  their  dues  have  remained  unpaid  for  six 
n\onthn> 

AKrui.K  XIl. —  The  Qtnt/or. 

\\w  CwvAU'^i  >\\M  \\i\yt  elwrgx^  of  all   lxx>k>,  jxunphlets,  photo- 

JiV,^^h^»  X  hp|Mnjis,  and  v>ther  an thrv^|x>K>gio,U  material  not  deposited 

^n  av\\M\lanst^  with  vV«li\ Ic  XVK  in  the  National  Miisieiim,  or  the 

\uv\\  XU^hxai  Mv^>x^un\ ;  h^  shall  ke^p  a  rxw^rd  of  ihtm  in  a  book 

^\V\^\^xHxl   tsy   l^>^  S\vW5v  i  he  shall  k<x^p  a  coivi  s^sbjevri-inHSex  oi 
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Article  XIII. — Meetings, 

The  regular  meetings  of  the  Society  shall  be  held  on  the  first  and 
the  third  Tuesday  of  each  month  from  October  to  June,  inclusive. 
An  annual  meeting  for  the  election  of  officers  shall  be  held  on  the 
third  Tuesday  of  January  in  each  year,  at  which  only  active  mem- 
bers who  are  not  in  arrears  for  fees  shall  be  entitled  to  vote.  The 
business  of  the  Society  shall  be  conducted  in  accordance  with  the 
established  rules  of  parliamentary  practice.  Papers  shall  be  lim- 
ited to  twenty  minutes,  after  which  the  subject  shall  be  thrown  open 
for  discussion,  remarks  thereon  to  be  limited  to  ^\q  minutes  for 
each  speaker.  At  the  first  meeting  in  February  the  retiring  presi- 
dent shall  deliver  an  address  upon  the  work  of  the  Society  during 
the  preceding  year.  Ten  active  members  present  at  any  meeting 
shall  constitute  a  quorum. 

Article  XIV. — Visitors, 

Members  may  invite  strangers  interested  in  Anthropology  to  at- 
tend any  meeting  except  the  annual  election ;  but  a  resident  of  the 
District  of  Columbia  shall  not  be  invited  more  than  once  during  a 
year,  except  with  the  consent  of  the  Council. 

Article  XV. — Fees. 

Each  member,  on  joining,  shall  pay  the  sum  of  two  dollars,  and 
two  dollars  for  each  year  thereafter,  commencing  with  the  first  of 
January  ensuing.  The  names  of  members  failing  to  pay  their  fees 
one  month  after  written  notice  from  the  Treasurer,  as  provided  in 
Article  XI,  shall  be  dropped  from  the  roll. 

Article  XVI. — Donations. 

It  shall  be  the  duty  of  all  members  to  seek  to  increase  and  per- 
fect the  materials  of  anthropological  study  in  the  national  collec- 
tions at  Washington.  All  donations  of  specimens,  books,  pamph- 
lets, maps,  photographs,  and  newspaper  clippings,  shall  be  received 
by  the  Corresponding  Secretary  and  delivered  to  the  Curator,  who 
shall  exhibit  them  before  the  Society  at  the  next  regular  meeting 
after  their  reception,  and  shall  make  such  abstract  or  entry  con- 
cerning them,  in  a  book  provided  by  the  Society,  as  will  secure 
their  value  as  materials  of  research ;  after  which  all  archaeological 
and  ethnological    materials  shall   be  deposited   in    the   National 
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^4c  MfUPft  ifSwi*  M  nTSfmf  at  a  icfafar 
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#;  ft^^in/K  IW  mwMf^  o(  the  hat  meetiiig. 

9/  ft^f/^^r  frf  fh«  (Umncil  upon  membenhip. 

^/  *U*p^fff,  /rf  thij  (>;rrei^ponding  Secretary. 

4.  k#«^>//ff  of  rt»#?  (!fifator, 

1  Ki«^fr»|(  /^f  tifi|)(^rM  and  difK:iiMion». 

6  Not^«t  find  (jM^riim. 

'IliM  fliinl  fn*irtiti|(  wttM  held  February  24,  1879,  ^^  which  the 
htt\i  Mi«  hi  llin  K(i<  l(ity  fr»r  (he  cnmiing  year  were  elected.  The  follow- 
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IMRST  OFFICERS. 

|<HH,ihtvNi J.  W,  POWELL. 

I  1.  M.  TONER. 


\\\\(.    rHV.«nxKNV^ 


1  UARRICK  M 
VVHmt>t^>v\HM\v<  S^vi^lf-ntlX  oris  T.  MASON, 


UKORGE  A.  OTIS, 

MALLERY. 
ASS. 
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The  first  Regular  Meeting  of  the  Society  was  held,  pursuant  to 
the  above  constitution,  on  Tuesday  evening,  March  4,  1879,  ^^^ 
bi-weekly  meetings  have  since  taken  place  regularly,  as  provided  for 
in  Article  XIII. 

The  Regents'  Room  of  the  Smithsonian  Institution,  through  the 
courtesy  of  Prof.  Spencer  F.  Baird,  Secretary  of  the  Institution, 
was  occupied  as  the  place  of  meeting  until  January  18,  1881,  when 
the  offer  of  the  Faculty  of  the  National  Medical  College,  of  the 
use  for  this  purpose  of  the  lower  Lecture  Hall  of  the  College  was 
formally  considered  and  accepted,  at  which  place  the  Society  has 
since  met. 

During  the  first  three  years  of  the  Society,  viz.,  from  March 
4,  1879,  to  January  3,  1882,  sixty-eight  papers  were  read  and 
three  presidential  addresses  delivered.  The  number  of  papers  pre- 
sented in  the  year  18 79-* 80,  was  twenty-seven,  the  number  in  the 
year  i88o-'8i,  was  nineteen,  and  the  number  in  the  year  i88i-'82, 
was  twenty- two. 

Abstracts  of  most  of  the  papers  have  been  furnished  and  many 
of  them  have  been  published  entire  in  different  ways.  The  papers 
read  during  the  first  two  years  were  collected  together  by  the  Presi- 
dent at  the  end  of  the  second  year,  and  abstracts  of  them  published 
by  him  as  data  for  his  annual  address  for  that  year  in  compliance 
with  a  clause  in  Article  XIII  of  the  Constitution.  These  abstracts, 
chronologically  arranged,  together  with  the  presidential  address  of 
the  previous  year,  and  that  for  the  second  year,  with  an  index,  were 
published  by  the  President  under  the  following  title :  ''Abstract 
of  Transactions  of  the  Anthropological  Society  of  Washington, 
D.  C,  with  the  Annual  Address  of  the  President,  for  the  First  Year 
ending  January  20,  1880,  and  for  the  Second  Year  ending  January 
18,  1881.     Prepared  by  J.  W.  Powell.     Washington,  1881." 

The  whole  forms  a  pamphlet  of  150  pages,  and  constitutes  a 
valuable  record  of  the  Society  during  its  first  two  years.  The  ex- 
penses of  this  publication  were,  by  a  vote  of  the  Society  and  Coun- 
cil, divided  equally  between  the  Society  and  the  President. 
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The  abstracts  and  addresses  published  in  dm  work  w3L  not  be 
repablished  in  the  present  vohime,  bat  reference  will  be  node  in 
each  case  to  the  page  on  which  they  occur. 

At  the  annual  meeting  held  Janoory  17,  1882,  several  amend- 
ments to  the  Constitution,  proposed  by  a  committee  appointed  for 
the  purpose,  were  considered  by  the  Society  and  adopted.  Tlie 
Ibllowing  is  the  present  Constitution  as  amended  at  that  nweting : 
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AMENDED    CONSTITUTION. 

Article  I. — Name. 

The  name  of  this  Society  shall  be  "  The  Anthropological 
Society  of  Washington." 

Article  II. — Object, 

The  object  of  this  Society  shall  be  to  encourage  the  study  of  the 
Natural  History  of  Man,  especially  with  reference  to  America,  and 
shall  include  Somatology,  Sociology,  Philology,  Philosophy,  Psy- 
chology, and  Technology. 

Article  III. — Members, 

The  members  of  this  Society  shall  be  persons  who  are  interested 
in  Anthropology,  and  shall  be  divided  into  three  classes :  Active, 
Corresponding,  and  Honorary.  The  active  members  shall  be  those 
who  reside  in  Washington,  or  in  its  vicinity,  and  who  shall  pay  the 
dues  required  by  Article  XV.  Failure  to  comply  with  this  pro- 
vision within  two  months  after  notice  of  election,  unless  satisfac- 
torily  explained  to  the  Council,  shall  render  the  election  void. 
Corresponding  members  shall  be  those  who  are  engaged  in  an- 
thropological investigations  in  other  localities;  honorary  members 
shall  be  those  who  have  contributed  by  authorship  or  patronage  to 
the  advancement  of  Anthropology.  Corresponding  or  honorary 
members  may  become  active  members  by  paying  the  fee  required 
by  Article  XV. 

All  members  shall  be  elected  by  the  Council  and  by  ballot,  as  fol- 
lows :  The  name  of  the  candidate  shall  be  recommended  to  the 
Council,  in  writing,  by  two  members  of  the  Society,  and  eight  af- 
firmative ballots  shall  be  necessary  to  an  election. 

No  person  shall  be  entitled  to  the  privileges  of  active  member- 
ship before  paying  the  admission  fee  provided  in  Article  XV. 

Article  IV. — Officers. 

The  officers  of  this  Society  shall  be  a  President,  four  Vice  Presi- 
dents, a  General  Secretary,  a  Secretary  to  the  Council,  a  Treasurer, 
and  a  Curator,  all  of  whom,  together  with  six  other  active  members, 
shall  constitute  a  Council,  all  to  be  elected  by  ballot  at  each  annual 
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meeting.   The  officers  shall  serve  one  year,  or  tintil  their  successois 
are  elected. 

Article  V. — The  Caundi. 

All  business  of  the  Society,  except  the  election  of  officers  at  the 
annual  meeting,  shall  be  transacted  by  the  Council,  five  members  of 
which  shall  constitute  a  quorum. 

The  Coimcil  shall  meet  one  half-hour  before  the  regular  sesdons 
of  the  Society,  and  at  such  other  times  as  they  may  be  called  to- 
gether by  the  President.  They  may  call  special  meetings  of  the 
Society. 

Article  VI. — Tlie  SecUans. 

For  active  operations  the  Society  shall  be  divided  into  four  sec- 
tions, as  follows :  Section  A,  Somatology ;  Section  B,  Sociology ; 
Section  C,  Philology,  Philosophy,  and  Psychology;  Section  D, 
Technology.  The  Vice-Presidents  of  the  Society  shall  be  ex  efficio 
chairmen  of  these  sections  respectively,  and  shall  be  designated  by 
the  President  to  their  sections  after  their  election.  It  shall  be  the 
duty  of  these  sections  to  keep  the  Society  informed  upon  the  pro- 
gress of  research  in  their  respective  fields,  to  make  special  investiga- 
tions when  requested  by  the  Council,  to  announce  interesting  dis- 
coveries, to  collect  specimens,  manuscripts,  publications,  newspaper 
clippings,  etc. ,  and  in  every  way  to  foster  their  divisions  of  the 
work. 

All  papers  presented  to  the  sections  shall  be  referred  to  the  Coun- 
cil, and  through  it  to  the  Society. 

Article  VII. — The  President, 

The  President,  or,  in  his  absence,  one  of  the  Vice-Presidents, 
shall  preside  over  the  meetings  of  the  Society  and  of  the  Council, 
and  shall  appoint  all  committees  in  the  Council  and  in  the  Society. 
At  the  first  meeting  in  February  the  retiring  President  shall  deliver 
an  address  to  the  Society. 

Article  VIII. — The  Vice-PresidetOs, 

The  Vice-Presidents  shall  respectively  preside  over  the  sections 
to  which  they  have  been  designated,  and  represent  such  sections  in 
the  Council  and  in  the  Society. 

Each  of  the  Vice-Presidents  shall  deliver  an  address  during  the 
year  upon  such  subject  within  his  department  as  he  may  select. 
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Article  IX. — TJie  General  Secretary. 

It  shall  be  the  duty  of  the  General  Secretary  to  record  the  trans- 
actions and  conduct  the  general  correspondence  of  the  Society. 

Article  X. — The  Secretary  to  the  Council. 

The  Secretary  to  the  Council  shall  keep  the  minutes  of  the  Coun- 
cil, shall  keep  a  list  of  active,  corresponding,  and  honorary  mem- 
bers, with  their  residences,  shall  notify  members  of  the  time  and 
place  of  all  meetings  of  the  Society,  and  shall  perform  such  other 
duties  as  the  Council  may  direct. 

Article  XI. — The  Treasurer. 

The  Treasurer  shall  receive  and  have  charge  of  all  moneys  ;  he 
shall  deposit  the  funds  as  directed  by  the  Council,  and  shall  not  ex- 
pend any  money  except  as  ordered  by  the  Council.  He  shall  notify 
members  in  writing  when  their  dues  have  remained  unpaid  for  six 
months. 

Article  XII. — The  Curator. 

The  Curator  shall  receive,  acknowledge,  and  have  charge  of  all 
books,  pamphlets,  photographs,  clippings,  and  other  anthropologi- 
cal material,  and  shall  dispose  of  them  in  accordance  with  Article 
XVI,  keeping  a  record  of  them  in  a  book  provided  by  the  Society. 

Article  XIII. — Meetings. 

The  regular  meetings  of  the  Society  shall  be  held  on  the  first  and 
the  third  Tuesday  of  each  month  from  November  to  May,  inclusive. 
An  annual  meeting  for  the  election  of  officers  shall  be  held  on  the 
third  Tuesday  of  January  in  each  year,  a  quorum  to  consist  of 
twenty  active  members  who  are  not  in  arrears  for  dues ;  and  visitors 
shall  not  be  admitted.  The  proceedings  of  the  Society  shall  be 
conducted  in  accordance  with  the  established  rules  of  parliamentary 
practice.  Papers  read  shall  be  limited  to  twenty  minutes,  after 
which  the  subject  shall  be  thrown  open  for  discussion,  remarks 
thereon  to  be  limited  to  five  minutes  for  each  speaker. 

Article  XIV. — Publications. 

The  address  of  the  President,  provided  in  Article  VII,  and  the 
transactions  of  the  Society,  shall  be  printed  and  published  annually, 
or  at  such  periods  and  in  such  form  as  may  be  determined  by  the 
Council. 
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Article  XV. — Fees  and  Dues, 

The  admission  fee  to  be  paid  by  members  elect  shall  be  five 
dollars,  and  the  annual  dues,  to  be  paid  on  the  first  of  January, 
shall  be  three  dollars.  The  names  of  members  failing  to  pay  their 
dues  one  month  after  written  notice  from  the  Treasurer,  as  pro- 
vided in  Article  XI,  shall  be  dropped  from  the  roll,  unless  from 
absence  of  the  member  from  Washington  or  other  satisfactory  ex- 
planation, the  Council  shall  otherwise  determine. 

Article  XVI. — Gifts, 

It  shall  be  the  duty  of  all  members  to  seek  to  increase  and  per- 
.fect  the  materials  of  anthropological  study  xvl  the  national  collec- 
tions at  Washington.  All  gifts  of  specimens,  books,  pamphlets, 
maps,  photographs,  and  newspaper  clippings,  shall  be  received  by 
the  Curator,  who  shall  exhibit  them  before  the  Society  at  the  next 
regular  meeting  after  their  reception,  and  shall  make  such  abstract 
or  entry  concerning  them  in  a  book  provided  by  the  Society,  as 
will  secure  their  value  as  materials  of  research;  after  which  all 
archaeological  and  ethnological  materials  shall  be  deposited  in  the 
National  Museum,  in  the  name  of  the  donor  and  of  the  Society ; 
all  crania  and  somatic  specimens,  in  the  Army  Medical  Museum ; 
all  books,  pamphlets,  photographs,  clippings,  and  abstracts,  in  the 
archives  of  the  Society. 

Article  XVII. — Amendments. 

This  constitution  shall  not  be  amended  except  by  a  three-fourths 
vote  of  the  active  members  present  at  the  annual  meeting  for  the 
election  of  officers,  and  after  notice  of  the  proposed  change  shall 
have  been  given  in  writing  at  a  regular  meeting  of  the  Society,  at 
least  one  month  previously. 

Article  XVIII. — Order  of  Business. 

The  order  of  business  at  each  regular  meeting  shall  be : 

1.  Reading  the  minutes  of  the  last  meeting. 

2.  Report  of  the  Council  upon  membership. 

3.  Report  of  the  Curator. 

4.  Reading  of  papers  and  discussions. 

5.  Notes  and  queries. 
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Mr.  Benjamin  Swallow,  Washington,  D.  C. 

Prof.  Cyrus  Thomas,  1246  Eleventh  street  N.  W. 

Mr.  Henry  L.  Thomas,  Department  of  State. 

Dr.  J.  Ford  Thompson,  iooo  Nintli  street  N.  W. 

Dr.  J.  M.  Toner,  615  Louisiana  Avenue. 

Mr.  Frederick  W.  True,  Smithsonian  Institution. 

Mr.  E.  P.  ViNiNG,  Gen.  Freight  Dept.,  U.  P.  R.  R.,  Omaha,  Neb. 

Mr.  Lester  F.  Ward,  U.  S.  Geological  Survey,  Box  585. 

Dr.  James  C.  Welling,  President  Columbian  University. 

Dr.  H.  C.  Yarrow,  814  Seventeenth  street  N.  W. 
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CORRESPONDING  MEMBERS. 

Mr.  A.  F.  Berlin,  Allentown,  Pa. 

Mr.  Drake  Cart^,  Versailles,  Ky. 

Mr.  G.  C.  Comfort,  Syracuse,  N.  Y. 

Mr.  Frank  Cowen,  Greensburg,  Pa. 

Dr.  R.  J.  Farquharson,  Des  Moines,  Iowa. 

Major  A.  M.  Hancock,  Churchville,  Md. 

Rev.  Horace  Edwin  Hayden,  Wilkes  Barre,  Pa. 

Dr.  P.  R.  Hoy,  Racine,  Wis. 

Hon.  J.  Warren  Keifer,  Springfield,  Ohio. 

Dr.  Oscar  Loew,  Botanical  Institute,  Karl  Strasse  29,  Munich,  Germany. 

Dr.  John  G.  Morris,  Baltimore,  Md. 

Mr.  B.  B.  Redding,  2100  California  street,  San  Francisco,  Cal. 

Mr.  J.  H.  Rivett-Carnac,  Allahabad,  India. 

Rev.  Edmund  F.  Slafter,  Boston,  Mass. 

Mr.  W.  C.  Whitford,  Milton,  Wis. 

Prof.  Alexander  Winchell,  Ann  Arbor,  Mich. 

HONORARY  MEMBERS. 

Prof.  Spencer  F.  Baird,  Secretary  Smithsonian  Institution. 

Dr.  Wasuington  Matphews,  U.  S.  A-,  Fort  Wingate,  New  Mexico. 


TRANSACTIONS. 


First  Regular  Meeting,  March  4,  1879. 

Mr.  Frank  H.  Gushing  read  a  paper  entitled  Relic  Hunting.* 
Mr.  P.  W.  Norris  read  a  paper  entitled  Some  Modes  of  Indian 
Burial.' 


Second  Regular  Meeting,  March  18,  1879. 
Mr.  G,  K.  Gilbert  read  a  paper  entitled  Some  Indian  Picto- 


GRAPHS.' 


Prof.  Otis  T.  Mason  made  some  Observations  on  Aztec  and 
Guatemalan  Antiquities." 


Third  Regular  Meeting,  April  i,  1879. 

Mr.   Frank  H.    Gushing  read  a  paper  entitled  Arrow-Head 
Making.* 
Mr.  G.  K.  Gilbert  concluded  his  paper  on  Indian  Pictographs." 


Fourth  Regular  Meeting,  April  16,  1879. 

Dr.  Swan  M.  Burnett  read  a  paper  entitled  Golor-Blindness  as 
Affected  by  Race.* 

*  "Abstract  of  Transactions  of  the  Anthropological  Society  of  Washington, 
D.  C,  with  the  Annual  Address  of  the  President,  for  the  First  Year  ending  January 
20,  1880,  anfl  for  the  Second  Year  ending  January  18, 1881.  Prepared  by  J.  VV. 
Powell."     Washington,  i88i.     P.  3. 

^  Loc,  cit,^  p.  4.  ^  Loc,  ni.,  p.  6.  ^Loc.  cit.^  p.  7. 

^Loc.  cit.  p.  7:  Cf.  "Color-Blindness"  in  "National  Medical  Review,**  April, 
1879,  vol.  I,  pp.  191-19S;  also  "  Results  of  an  examination  of  the  Color-Sense  of 
3.040  children  in  the  pu!)lic  schools  of  the  District  of  Columbia,"  in  "Archives  of 
Ophthalmology,"  New  York,  vol.  VIII,  pp.  191-199;  also  reprint.  Translated 
into  the  "Archiv  fUr  Augenlieillcunde  "  Bd.  IX,  S.  146-148,  and  Separat-Abdruck. 
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Fifth  Regular  Meeting,  May  5,  1879. 

Mr.  Wills  De  Hass  read  a  paper  entitled  Progress  of  ARcafiO- 
LOGic  Research  in  the  United  States.* 

Prof.  J.  Howard  Gore  read  a  paper  entitled  The  Old  Roman 
Senate;  a  Study  of  Deliberative  Assemblies.* 

Mr.  Albert  S.  Gatschet  read  a  paper  entitled  Indian  Color 
Names.' 


Sixth  Regular  Meeting,  May  20,  1879. 

Dr.  Miles  Rock  read  a  paper  entitled  Indian  Pictographs  in 
New  Mexico.* 

Dr.  Elmer  R.  Reynolds  read  a  paper  describing  an  Aboriginal 
Paint  Quarry.* 

The  Secretary  read  a  paper  by  Mr.  Victor  Harvard  entitled 
French  and  Indian  Half-Breeds  of  the  Northwest.* 


Seventh  Regular  Meeting,  June  3,  1879. 

Col.  Garrick  Mallery.read  a  paper  entitled  Comparative  Mythol- 
ogy OF  the  Two  Indies.* 

Dr.  Elmer  R.  Reynolds  read  a  paper  entitled  Aboriginal  Cem- 
eteries near  Piscataway,  Md.® 


Eighth  Regular  Meeting,  June  17,  1879. 

Prof.  Theodore  Gill,  by  invitation,  read  a  paper  On  the  Zoo- 
logical Relations  of  Man.^ 


Ninth  Regular  Meeting,  October  7,  1879. 

Col.  Garrick  Mallery  gave  an  account  of  the  proceedings  of  the 
Anthropological  Section  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  its  meeting  held  at  Saratoga,  New  York. 


'  l.Ci'.  it'/. .  p.  10 ;  Also :  "  Ailjectives  of  Color  in  Indian  Languages,"  in  "Amcri- 
C.\n  Naturalist,"  vol.  XI 11,  pp.  475-4S5. 

*  /,cv.  r/A.  p.  10.  *  Loc.  t//.,  p.  II.  ^  Loc,  cit,^  p.  12. 

•  Loc.  cii,<t  p.  14.  '  Loc.  ci/.^  p.  15. 
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I 

Prof.  Otis  T.  Mason  made  some  remarks  upon  the  preservation 
of  ancient  monuments.' 


Tenth  Regular  Meeting,  October  21,  1879. 

Col.  Garrick  Mallery  read  a  paper  entitled  The  Sign  Language 
OF  the  North  American  Indians." 


Eleventh  Regular  Meeting,  November  4,  1879. 

Dr.  W.  J.  Hoffman  read  a  paper  entitled  Poisoned  Weapons 
OF  North  and  South  America.' 

Mr.  G.  Brown  Goode  read  a  paper  entitled  The  Use  of 
Agricultural  Fertilizers  by  the  American  Indians  and  the 
early  English  Colonists.* 


Twelfth  Regular  Meeting,  November  18,  1879. 

Prof.  Otis  T.  Mason  read  a  paper  entitled  A  Comparison  of  a 
Written  Language  with  one  that  is  Spoken  only.* 

Dr.  Elmer  R.  Reynolds  read  a  paper  On  the  Aboriginal  Shell- 
Heaps  at  Pope's  Creek,  Maryland.® 


Thirteenth  Regular  Meeting,  December  2,  1879. 

Mr.  John  C.  Lang  read  a  paper  entitled  Ancient  Maps  of 
North  America.' 

*  Loc,  cit.f  p.  17. 

^  Loc,  ci/.f  p.  19:  Cf.  "  The  Gesture  Speech  of  Man,"  address  by  Col.  Gar- 
rick Mallery,  Chairman  of  Subsection  of  Anthropology  of  the  A.  A.  A.  S.  J 
** Proceedings,"  vol.  XXX,  pp.  283-313;  also  "Sign  Language  among  North 
American  Indians  compared  with  that  among  other  Peoples  and  Deaf-Mutes," 
in  "  Annual  Report  of  the  Bureau  of  Ethnology,"  1879 -*8o,  pp.  269-552. 

'  Loc.  a't.t  p.  21. 

*  "American  Naturalist,"  vol.  XIV,  pp.  473-479. 

*  "Abstract  of  Transactions,  &c.,"  p.  21 ;  also  "  Bulletin  Philosophical  Society 
of  Washington,"  vol.  Ill,  pp.  139-140. 

*  Loc,  cii.,  p.  23.  '  Loc.  cit.,  p.  25. 
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Dr.  Mil-s  Rv.k  read  apay/sr  Os  the  ErrAcrxs  Fcaxs  c?  Tio?- 

C;:^:/..  fv'- A'crr:  P.  L*:!'    U.  5.  N.,  ren-d  a  r-^-y^T  Ox  thz  Dzm- 
MJNA'i.o::  o?  i*iE  AoE  or  P;.EHiiT07::c  Remains.* 

Prof.  C  V.  Kilev  rc-id  a  letter  from  a  corre^oo'de:::.  Mr.  H.  P. 

y  m 

1j^:^:,  in  H'-n  An  tori  io,  Texas,  relating  to  the  discover.-  cf  a  reriLzrk- 
able  '^v:  in  a  mo^jntain  standing  in  the  valley  of  the  Rio  Nazas^  Sure 
of  Durango,  Mexico.* 


Fot'Ri  EEXTH  Regular  Meeting,  December  i6,  1S79. 

Pr<rsid<;nt  Powell  related  the  foil: -story  of  the  "Tar  Baby"  and 
the  Indian  story  of  the  "Three  Cranberries."* 
Dr.  Elmer  R.  Reynolds  read  a  paper  entitled  Turtle-Back  Celts 

AND  THKIR   U.SES.* 


Fifteenth  Regular  Meeting,  January  6,  1880. 

Mr.  J.  D.  McGuire  read  a  paper  entitled  Shell-Heaps  of  Sol"th 
Rjver,  Maryland.* 


Sixteicnth   Regular  and  Second  Annual  Meeting,   January 

20,  1880. 

The  annual  election  of  officers  took  place,  with  the  following 
result : 

PUKSIDKNT J.  W.   POWELL. 


Vici:-I'iu:sii)i:nts 


(  U >U  K  r.sr( )N I )T NG   SkCR KTARY 

K I  (oiiDi N(;  Skcuktary 

Tui-AslMU-.R 

Curator 


Council  at  Large 


(].  M.  TONER. 
GEORGE  A.  OTTS. 
CARRICIC  MALLERY. 
WILLS  DnHASS. 

OTIS  T.  MASON. 

ELMER  R.  REYNOLDS. 

JOHN  C.  LANG. 

FRANK  II.  GUSHING. 

fE.  M.  GALLAUDET. 
H.  C.   YARROW. 
C.  A.  WHITE. 
G.   K.  GH.r.ERT. 
I.   M.  WILSON. 
ELLIOTT  COUES. 


*  /.»»..  it/.,  p.  2(>.  '  Loc.  a'/.,  p.  27. 

■  /..)!.  1//..  p.  ;•<);  cf.  "  lUiH.  No.  3,U.  S.  Entomolo;4ic.il  Commission/*  p.  132. 

*  /.Oi.  1//.,  i>.  JO.  *  Loc,  ct/.y  p.  3L 
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Commander  W.  Bainbridge  Hoff,  U.  S.  N.,  read  a  paper  entitled 
A  Strange  Chart.* 


Seventeenth  Regular  Meeting,  February  3,  1880. 

Dr.  Wills  DeHass  read  a  paper  entitled  The  Mound-Builders  : 
An  Inquiry  into  their  assumed  Southern  Origin." 


Eighteenth  Regular  Meeting,  February  17,  1880. 

Dr.  H.  C.  Yarrow  read  a  paper  entitled  Burial  Customs  of 
the  North  American  Indians.' 

Prof.  J.  Howard  Gore  read  a  paper  entitled  The  Development 
of  Deliberative  Government  among  the  North  American 
Indians.* 


Nineteenth  Regular  Meeting,  March  2,  1880. 

The  President,  Major  J.  W.  Powell,  delivered  his  Annual  Address, 
the  subject  being  The  Evolution  of  Language,  as  exhibited 
in  the  Specialization  of  the  Grammatic  Processes,  the  Dif- 
ferentiation OF  THE  Parts  of  Speech,  and  the  Integration 
of  the  Sentence  ;  from  a  Study  of  Indian  Languages.* 

'  Loc,  cU.,  p.  33;  also  in  "  The  Evening  Star,"  Washington,  D.  C,  Jan.  24, 
1880,  p.  2. 

*  Loc.  cit.y  P*  55* 

■"  Introduction  to  the  Study  of  Mortuary  Customs  among  the  North  American 
Indians,  by  Dr.  H.  C.  Yarrow,  Act.  Asst.  Surg.  U.  S.  A.,  published  by  the 
Bureau  of  Ethnology,  Washington,  1880.  Cf.  "A  Further  Contribution  to  the 
Study  of  the  Mortuary  Customs  of  the  North  American  Indians,"  by  the  same 
author,  in  "Annual  Report  of  the  Bureau  of  Ethnology,"  i879-'8o,  pp.  87-203. 

*  Loc.  cit.y  p.  58. 

^  Loc.  cit.^  p.  35.  Cf.  "Introduction  to  the  Study  of  Indian  Languages,"  2d 
edition,  Washington,  1880,  by  J.  W.  Powell,  Director  of  the  Bureau  of  Ethnology, 
Chapter  II;  also  "Annual  Report  of  the  Bureau  of  Ethnology,'*  1879-80,  pp. 
1-16. 
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TwErTiETH  Regular  Meeting,  Marcb  i6,  1880. 

Mr.  Albert  S.  Gatschct  read  a  paper  entitled  The  Four  Crea- 
tions OF  Mankind — ^A  Tualati  Myth.* 


Twenty-First  Regular  Meeting,  April  6,  1880. 

Mr.  C.  C.  Royce  read  a  paper  on  The  Indian  Title — The 
Method  and  Chronology  of  its  Extinguishment  by  the 
United  States." 


Twenty-Second  Regular  Meeting,  April  20,  1880. 
Mr.  Lester  F.  Ward  read  a  paper  entitled  Pre-Social  Man." 


Twenty-Third  Regular  Meeting,  May  4,  1880. 

Mr.  A.  L.  Guss  read  a  paper  entitled  Who  were  the  Massa- 
womekes?* 


Twenty-Fourth  Regular  Meeting  May  18,  1880. 

Dr.  Elmer  R.  Reynolds  read  a  paper  on  The  Dunbarton  Abo- 
riginal Soapstone  Quarry.* 

Prof.  E.  A.  Fay  read  a  paper  entitled  The  Testimony  of  the 
Romance  Languages  concerning  the  Forms  of  the  Imperfect 
and  Pluperfect  Subjunctive  in  the  Roman  Folk-Speech.® 

*  Loc.  cit. ,  p.  60. 

^  Loc,  r/V.,p.  64:  also  "Cessions  of  Land  by  Indian  Tribes  to  the  United 
States :  illustrated  by  those  in  the  State  of  Indiana,"  by  C.  C.  Royce,  in  "Annual 
Report  of  the  Bureau  of  Ethnology,"  1879-80,  pp.  247-262,  with  map. 

^  Loc.  cit.y  p.  68.  This  paper  is  condensed  from  Chapter  VI  (vol  I,  pp. 
424-446),  of  the  author's  forthcoming  work,  "Dynamic  Sociology,  &c.,"  in 
press,  D.  Applcton  &  Co. ,  New  York. 

*  Loc.  cit. ,  p.  71. 

*"  Twelfth  annual  Report  of  the  Peabody  Museum  of  Archoeology  and  Eth- 
nology," Cambridge,  1879,  PP-  526-535;  also  reprint. 

•"Abstract  of  Transactions,"  &c.,  p.  72  :  also  in  full  in  "  The  American  Journal 
of  Philology,"  vol.  I,  pp.  410-415. 
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Twenty-Fifth  Regxjlar  Meeting,  June  i,  1880. 

Prof.  Samuel  Porter  read  a  paper  entitled  Is  Thought  possiblb 
WITHOUT  Language? — Case  of  a  Deaf-Mute.' 


Twenty-Sixth  Regular  Meeting,  June  15,  1880. 

Major  J.  W.  Powell,  President  of  the  Society,  read  a  pax)er  enti- 
tled Wyandot  Government — ^a  short' Study  of  Tribal  Society.' 


Twenty-Seventh  Regular  Meeting,  October  5,  1880. 

Col.  Garrick  Mallery  read  a  paper  entitled  Scheme  of  the 
Tenth  Census  for  the  Enumeration  of  Untaxed  Indians.' 

Dr.  Elmer  R..  Reynolds  gave  an  account  of  an  Ossuary  at 
AccoTiNK,  Virginia." 


Twenty-Eighth  Regular  Meeting,  October  19,  1880. 

Mr.  C.  C.  Royce  read  a  paper  entitled  An  Inquiry  into  the 
History  and  Identity  of  the  Shawnee  Indians.* 
Mr.  M.  B.  W.  Hough  read  a  paper  entitled  Civilization.* 


No  quorum  was  present  on  November  2,  1880,  and  therefore  no 
meeting  was  held. 


Twenty-Ninth  Regular  Meeting,  November  16, 1880. 

Prof.  J.   Howard   Gore  read  a  paper  entitled  Tuckahoe  or 
Indian  Bread." 

^  Loc,  cit.^  p.  74;  also  in  full  in  "Princeton  Review,"  Jan.  i88i,pp.  104-^28. 

^Loc,  cit.^  p.  76;  also  in  "Annual  Report  of  the  Bureau  of  Ethnology,"  1879-- 
'80,  pp.  57-69. 

^Loc.  cit,^  p.  92.  ^  Loc,  ciL,  p.  94.  ^  Loc,  cit,^  p.  100. 

^ Loc,  cit,f  p.  loi.     To  be  published  in  full  in  the  "Smithsonian  Report"  for 
1881. 
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Dr.  Elmer  R.  Ktynolds  Tt2Ld  sl  paper  endded  Ixdian  Moooxs 

THE  SUEN'AKDOAU   VaLLEV.* 


Thirtieth  Regular  Meeting,  December  7,  1880. 
Mr.  Albert  S.  Gatschet  read  a  i>aper  entitled  Superstitioxs.* 


Thirty-First  Regular  Meeting,  December  21,  18S0. 

Mr.  Lester  F.  Ward  read  a  paper  entitled  Savage  and  Civil- 
ized OliTHOEPY." 


No  quorum  was  present  on  January  4,  1881,  and  the  meeting 
was  post[X)ned. 


TuiRTy-SECOND    ReguIar   and    Third  Annual  Meeting, 

January  18,  1881. 

Tlie  annual  election  of  officers  was  held.     The  following  officers 


were  elected : 
Privsidrnt 

ViCK   PRICSIDKNTS       . 

CoRRi-si'oNDiNO  Secretary 
Recouijinc;  Secretary 
Treasurer 
Curator 


COUNXIL 


1 


J.  W.  POWELL. 

GARRICK  MALLERY. 
OTIS  T.   MASON. 
II.  C.  YARROW. 
GEORGE  A.  OTIS. 

C.  C.  ROYCE. 

LESTER  V.  WARD. 


J.  HOWARD  GORE. 

W.  J.   HOFFMAN. 

rj.  C.  WELLING. 
F.  A.  SEELY. 
MILES  ROCK. 
11.   L.   THOMAS. 
I.  M.  TONER. 
EDWARD  ALLEN  FAY. 


'  /.^r.  nf.,  p.  103. 


*  Loc,  cit.f  p.  106. 
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Thirty-Third  Regular  Meeting,  February  i,  1881. 

The*  President,  Major  J.  W.  Powell,  delivered  his  annual  address 
On  Limitations  to  the  Use  of  some  Anthropologic  Data.* 


Thirty-Fourth  Regular  Meeting,  February  15,  1881. 

Mr.  Ilenry  L.  Thomas  read  a  pax)er  On  Some  Peculiarities 
in  the  use  of  Moods  in  the  Principal  Ne;o-Latin  Languages. 
The  following  is  an  abstract : 

The  object  of  the  paper  was  to  illustrate  various  points  of  com- 
parison existing  in  the  use  of  the  moods  in  the  principal  Neo-Latin 
languages.  Mr.  Thomas  referred,  in  the  first  place,  to  the  meagre 
degree  of  attention  which  has  been  given  to  the  subject  of  the 
accurate  use  of  the  moods  by  the  Italian  grammarians,  and  the 
devotion  with  which  almost  all  of  them  continue  to  regard  the 
usage  of  Boccaccio  and  the  writers  of  that  period.  He  next  called 
attention  to  the  service  rendered  to  the  Italian  language  of  the 
present  day  by  Giuseppe  Rigutini,  a  citizen  of  Florence,  who  has 
done  much  for  the  promotion  of  stylistic  purity  by  the  publication 
of  his  Vocabulary  of  the  Spoken  Language,  a  work  which  marks 
an  epoch  in  Italian  lexicography,  inasmuch  as  the  author,  boldly 
striking  out  into  a  new  path,  has  had  the  courage  to  disregard  the 
usage  of  Petrarch  and  Boccaccio,  and  to  accord  a  scientific  treat- 
ment to  the  language  of  to-day. 

Many  examples  were  adduced  with  a  view  to  presenting  a  kind 
of  parallel  view  of  the  use  of  the  moods  (principally  the  subjunc- 
tive) in  French,  Italian,  Spanish,  and  Portuguese.  A  few  examples 
of  the  use  of  the  French  subjunctive,  as  exhibited  in  writings  a 
little  more  than  two  hundred  years  old,  were  given  to  show  tliat 
this  mood  was  then  used  (or  tliat  its  use  was  at  least  allowable)  in 
connection  with  verbs  of  thinking  and  believing,  in  affirmative  sen- 
tences, and  the  fact  was  adverted  to  that  that  practice  no  longer 

^  Loc.  ciL^  pp.  1 1 3-1 36;  also  in  *<  Annual  Report  of  the  Bureau  of  Ethnology/' 
i879-'8o,  pp.  71-86. 


mr^i  5/-VW.'.  ♦;;;.»,  w;,:/.«i  vy,.';  cr»-is.:!ov=  x-'^rt  fr*-q-jtiiT  ir;  FLirrs  iZfd 
7*^7 *-.%'/-,  '/**■■/  w«r;«r  of  V.'  .'.o  rrji^rii  rart  '>cc-irr£i:ce  i:;  tbt  -Briiir-rs 
'/^  tuituy  J,^»j?/  jx/r^v,  'yf  'vrr/V^,  2r,d  C'CIj  of  Cicero,  s:iho::gh.  fi: 
iji*r  \u^^:twf^  m  y/Ki'Ji  tL<i  WA-Tihrr**:^!  uTiter  deviates  from  this  rule. 
ftif^ifni  <r'J<»'/f5i  J^avc  rna/J'r  hirn  r  on  form  to  it. 

A»»rn»»on  wa^  r;ill*:fj,  in  con^lTTJon,  to  certain  points  connected 
wi»b  ihrr  uv:  of  th':  l':n-/r'*  of  tlic  Portuguese  subjunctive,  in  refer- 
cfK  «*  f'l  will' li  mo'l'rrn  grammarians  continue  to  advocate  a  usage 
whi«  h  p.  r'^.-illy,  at  tlic  prc'v:nt  day,  practically  obsolete. 

Thf  \i:t\t'^r  w;i»  rli^r  uHvrd  by  Prof.  Fay,  Dr.  Antisell,  Dr.  Welling, 
Mf.  W:ir'l,  .'I fid  I'rof.  M.ison. 

Vtni.  I'iiy  rjcprrvj^fl  his  ^'ratification  at  listening  to  so  learned  a 
|itn*lii' h'ni,  ;irid  r''//;inlrd  i(  as  confirmatory  of  the  views  he  had 
pirvion'.ly  pic".riiifcl  \t}  the  Socicly.* 

Ilf  irfMrUf'il  ih:i(  ii  was  not  possible  to  systematize  the  data  in 
ntnir  r-\;ii  I  <  hii)n()1o};ii  al  Older. 

Ml  Anir.rll  irm.nkrd  upon  the  tendency  of  languages  to  dis- 
yr^\r^r  \\\n\r  and  \\\o\c  wlih  thc  subjunctive  mood  as  to  a  great 
r\lrnl  a  ii-.r|rv,  appriula^;!'. 

\h  \\r\\\\\i{  aist^  nt>tr«l  the  progress  made  in  sloughing  off 
irduntlanf  toinvs  aiul  iho\ij;ht  it  quite  possible  that  this  process 
iuii;h(  j;t^  \^u^  \;\\  \\c  said  that  there  was  a  very  jx^rceptible  diiTer- 
rxuc  in  \]\r  luramni;  ton\rvod  by  the  F.nglish  subjunciive  and 
\}\Au  ativr.  whu  h  i(  xxiMild  l>e  a  jMtx  to  lose  the  power  of  expressing. 

Ml  Waul  was  inteivsf(\l  in  the  east^s  adduced  in  Latin  of  the 
drpntlrnf  inu-tr»\i;aJix e  xx'.ih  the  indicative,  which  apjxiars  to  be 
«Iiu-(b  ii-M^tl  in  .  oUo.i'.r.alisms,  showinj;  that  the  ccmrao::  people 
wnv    d1^J"»*^v,^l  to  r lnv.ip.aic    -.innocess.^T y  ciaminatic.^J    fonii.iiities. 
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He  also  alluded  to  the  complicated  character  of  savage  and  barba- 
ric languages,  and  regarded  this  tendency  towards  simplification  as 
constituting  a  true  progress  towards  practical  economy  in  speech. 

Dr.  Elmer  R.  Reynolds  read  a  paper  giving  a  description  of  an 
Aboriginal  Burial-Cave  in  the  Valley  of  the  South  Shen- 
andoah. 

The  cave  in  question  is  situated  in  Limestone  Hill,  an  eastern 
spur  of  the  Massannutton  Mountain,  nine  miles  northwest  of  Luray, 
Va.  The  hill  lies  on  the  southern  bank  of  the  river,  from  which  it 
is  separated  by  a  narrow  valley  a  few  hundred  yards  wide.  An  old 
village  lies  about  a  fourth  of  a  mile  west  of  the  cave,  and  nearer 
by  is,  or  rather  was,  arf  extensive  cemetery.  The  entrance  to  the 
cave  itself  is  situated  about  forty  feet  above  the  valley,  on  a  steep 
and  thickly  wooded  hillside.  The  opening  is  oblong,  six  feet  east 
and  west  by  two  feet  north  and  south.  The  descent  is  vertical  for 
six  feet,  and  from  thence  slopes  very  steeply  down  in  a  south- 
westerly direction.  This  room,  or  passage,  is  about  twenty-five  feet 
long  by  twelve  or  fifteen  feet  high ;  the  floor  is  covered  with  large 
boulders  and  slabs  of  limestone  intermixed  with  human  bones  and 
dtbris  washed  down  from  the  hillside  above  the  opening. 

Leading  from  this  chamber  is  a  passage  seventeen  feet  in  length 
by  fourteen  inches  in  height  and  twelve  inches  in  width.  This 
passage,  or  gallery,  ends  in  a  room  ten  feet  long,  eight  feet  high,  and 
from  four  to  six  feet  wide.  Beyond  this  chamber  and  approached 
through  a  narrow  opening  is  a  third  chamber  from  four  to  six  feet 
high,  six  feet  long,  and  four  feet  wide,  the  length  being  transverse 
to  the  others.  Another  passage  leads  from  this  by  two  openings, 
one  extending  in  a  westerly  direction  on  a  line  with  the  floor  and 
the  second  situated  about  four  feet  above  anfl  partially  closed  by 
depending  stalactites.  This  superior  passage  slopes  downward,  and 
joins  the  lower  opening  about  three  feet  from  the  floor.  The 
smaller  of  these  stalactites  was  broken  away,  and  an  ineflectual 
eflbrt  made  to  force  a  passage  beyond.  The  largest  stalactite  at 
this  opening  was  from  seven  inches  to  a  foot  in  diameter  and  about 
three  feet  long. 


22  TRAxsACTioNa  oy  te3i 


T>.<  fxjOT%  in  all  ;hc  cr.a:r.*::>*7^  2nd  ^assijM  were  camncsed  af 
trav*rrir,<  v!^!-.  a  v^:':  r^rar^eca  -ie^csi:  ii:cTi.     Pie  iccrs  ivenaie 

ar.^,  ':;ry>r  orrlir.arv  r,ir<'/::~^tar.ccs,  w:,ulc:  z^Z'iLn  3.  cccsiceraiiie 
l^r'.^A  o:  tir.'.e  ir;  their  forrr-a.:i.or.. 

Upori  hr^ikir.^  tr.ro^gri  these  f^v^rs  w-lv.  a  pick-ixe — whicli  was 
FiOt  a''Y/>rr.plisheri  wi-ho.it  v>T.e  diff*c-I:v  owing  :o  :he  hanines  of 
the  rr.aterial — a  .v^iir]  compact  masa  of  ashes,  coal,  and  sand,  and  a 
prof  J >i on  of  hurrian  bones  were  fo-jnd.  Only  a  few  aninial  tones 
wfire  fo-jnr] ;  among  these  were  the  bor.es  of  the  sqi:irrel  and  nrtle. 
5>^;veral  very  fm^rly  pre^rt'ed  crania  were  also  found  firmly  artached 
to  the  side  of  the  third  chamber  below  the  floor.  Onlv  one  of 
th^^e  was  dislrxlged  without  injury,  the  others  being  thickly  cov- 
ered with  tufa. 

Two  or  three  shafts  were  sunk  down  to  a  depth  of  about  three 
feet.     Human  bones  and  ashes  were  found  at  all  depths. 

iioth  chamlx?rs  (Nos.  3  and  4,  not  including  the  entrance,  or  long 
pas'-wigr;  were  alike  in  character  below  the  floor. 

Notwithstanding  the  presence  of  charcoal  and  ashes,  none  of  the 
hours  hhowf'd  iiny  traces  of  cremation.  The  speaker  felt  confident, 
howcvrr,  Hint  upon  (leaning  out  this  cavern  to  a  depth  of  ten  feet, 
he  wfJiiM  find  abundant  i)r()of  that  this  system  of  burial  had  been 
I)r;ic  ti(  rd  at  (his  jilacc,  although  the  process  may  have  been,  and 
])r()l>;il>ly  was,  <  arricd  on  outside  of  the  cave  previous  to  final 
srpullurc.  lie  basrd  (his  hypothesis  upon  the  fact  of  finding 
un«|nrstic)iial>l(.*  cvi<lonrcs  of  cremation  in  both  primary  and  sec- 
ondnry  iMiiial  mounds  and  ossuaries  in  the  same  valley. 

This  i  iwc  wjis  rxamincd  with  the  assistance  of  Mr.  Benton  P. 
Strhbins,  of  I.ina«|-;  Dr.  I.ogan,  of  Cedar  Point;  Mr.  Joseph 
Kt'vsrr,  on  whoso  estate  the  rave  is  situated,  and  also  by  Messrs, 
William  Oolhoiit  and  Joseph  Williamson,  both  of  whom  are 
atta«hed  to  the  IVIlevue  Hospital  Medical  College  of  New  York 
Citv.  These  jient lemon  oame  on  from  the  east  expressly  to  assist 
the  speaker  in  his  aboriginal  research  in  the  Shenandoah  Valley. 


r  ■ 
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To  Messrs.  Oothout  and  Williamson  the  speaker  was  deeply 
indebted  for  sketches,  diagrams,  and  measurements  of  the  mounds 
and  other  aboriginal  remains  subsequently  explored  by  the  party. 

With  reference  to  the  age  of  the  burial  cave,  as  a  place  of 
sepulture,  the  explorer  cautiously  reserved  his  opinion  until  he 
should  again  visit  the  locality  and  complete  his  research  by  remov- 
ing all  the  debris  in  the  bottom  to  a  depth  of  two  or  three  yards. 
The  present  floor,  he  thought,  is  now  near  the  former  roof  of  the 
cave. 

Some  of  the  stalagmites  on  the  floor  of  the  second  chamber 
were  four  inches  in  diameter  at  the  base  and  nearly  a  foot  high ; 
yet  this  feature  could  not  safely  be  taken  as  an  indication  of  the 
time  since  the  cave  had  ceased  to  be  used  for  burial  purposes,  as 
the  free  humidity  of  the  overlying  soil — or  an  absence  of  the  same 
condition — ^would  have  a  direct  tendency  very  greatly  to  accelerate 
or  retard  the  formation  of  both  travertine  and  stalagmites. 


Thirty-Fifth  Regular  Meeting,  March  i,  1881. 

Mr.  Ivan  Petroff  read  a  paper  entitled  Amphibious  Aborigines 
OF  Alaska. 

He  described  a  peculiar  tribe  of  Innuits  who  inhabit  the  lower 

Kuskoquim  and  the  coast  from  Cape  Newenham  nearly  to  Bristol 

Bay,  in  Alaska,  and  who  spend  at  least  half  of  their  time  on  or  in 

the  water.     Their  houses  are  built  close  to  the  sea-shore,  and  they 

spend  a  large  part  of  their  time  in  their  skin-boats  or  "kiaks." 

The  children  go  nearly  naked,  and  are  as  much  at  home  in  their 

kiaks  as  on  land.     The  people  live  chiefly  on  fish  and  seals,  which 

they  spear  with  great  skill.     They  keep  their  weapons  and  boats 

scrupulously  clean,  this  being  essential  to  success  in  hunting,  but 

pay  no  attention  to  the  cleansing  of  their  own  bodies  which  are 

allowed  to  become  extremely  filthy.     They  eat  their  food  for  the 

most  part  uncooked.     Storms  and  tides  often  inundate  the  swampy 

shore  on  which  their  partly  subterranean  dwellings  are  built,  and 
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W  raASSA^:T^o^'d  o^  t 


^\'i\Ti^  :I-.i»Tri  Tr\r\\  vawr,  drive  rhe  ir.nTares  :ur  tc  uika  ::enige  an  the 

rr/*/.  .V :-..!"•*  v:-.i-,ie  :a;v.;';«»s  ar*  -/rin  /.Tulii'-ed  :.:irer:ier  :cr  jguxs  3r 

*v^"  <).^ '^  Ir.  .v.alcir.r  i.v.;^  :i%v.r:'.evs  :.:  rir^cr^  isi:inir-jr^;iimis  .he 

;V:'iv;  -H***-^  :!-.f;  yv.r.  ?  -r.i!rl/-*r.  i.i  :i-.i»  Jii^k  ind  :::e  viinen  fcilow 

*.::;<   i^  ^vrr./:d  o-    i*,?  ^i.'!?i  a.'id  :>^  rAmilv  slar:'  "v.^.  ±e!r  .leocs 
aioT.-^  p#rov^.-^''l  i.-rl'ir  ir  aryi  the  r^T.'iiir.rier  c.:'  v.eir  iicciles  icrirv'Jieti 

7>i^  r*r.7?iv  ''lw':;iir.i*^  arc  riark  v>  :riat  thiC  z.'jtT  .:2ii--.:c  ^ork  -.3. 

by  a  .s;pvi/ ivi>  o;/?T.ir.g  in  the  roof,  arid  where  :?^y  i=Hcn!:Le  X;:c 
rfi?fke  tiv'ir  wf«ij/>rj^  ar.'i  f:ar.o€'-»,  and  work  a:  c^ciis  lir-izj:^  lz. 
ivory.  Ifer':  ?ilv/  ?/iO  yo'.jn^  men  gather  to  listen  :o  the  ad"e-nres 
of  th^ir  fiMf-r^,  and  he  trained  in  the  pursuits  of  life.  They  pijr- 
jr'/^'^Iy  iniire  thf!rfi«^lveH  fo  hardshifA,  such  as  sitting  '^pKjrhc  :cr 
rnhr"  rrif/h^^  to  fi*  fh/Tn  for  long  watches  in  their  kiaks  at  sej..  i-d 
in  till-,  [»r'»":.H  of  'dN'^'itiori  the  old  rnen  are  very  severe  tiik- 
fn;i:;»'  r^.  Th'  ymnt^  u\;\\\  is  eni?inoii>atcd  from  all  family  cor.r.e:- 
tinn  ;i:;  :;o';n  ;r;  Ik-  i';  ;il»W*  to  build  liinr.elf  a  kiak.  He  then  cejises 
to  Ik-  ;i  |»'  nr»;irif  III  lf•^id^■nt  of  his  vill;i^c,  and  roams  about  as  fancy 
di'  tjit'^-;.  Dm  tli''  b;inh.'.  of  the  Togiak  the  writer  had  found  whole 
» onnniiniiif'-;.  nKti,  wnnifn,  ;ind  children,  moving  from  place  to 
pl;i»  r  iiotn  Nbiy  iinfil  ( )<  tdbcr  or  November,  without  house  or 
HJirlfri  ( j<i  cpi  the  iipfiirncd  kiak.  One  of  these  serves  a  whole 
(;iinilv  ;  and  fhcic-  an'  limc's  when  as  many  as  four  or  five  hundred 
mi«  h  frmpoiai V ''h**i**Ms  can  be  sren  on  bars  and  along  the  low 
bank',  of  \\\v  r.iKMin  whore  fish  and  game  abound.  They  present 
n  'tiikiM/y  app«aian<<'  when  the  members  of  a  Him ily  crowd  their 
h<"afh  inft)  \\\r  <  in  iilar  opening  of  the  kiak  with  their  feet  and 
bi>di(  ■,  pri^inidni|;  and  <Aptv*ed  U^^  the  rain.  **  Surely,'*  remarked 
th»^  '.p«aKei,  "  numv  ?^pei  u^s  i^f  animals  employ  greater  sagacity 
and  »  ni  \\\\  \\\  pit>viding  shelter  t'or  themselves  and  offspring.'* 
I'h*  M'    i^eople  lb  ink   a  groat  deal  of  water  without   regard  to 
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quality,  taking  it  often  from  stagnant  pools  or  ponds,  where  fish 
are  cleaned  and  offal  is  thrown  in.  In  their  excursions  out  to  sea 
they  never  take  supplies  of  fresh  water,  but  drink  sea  water.  These 
practices  have  no  apparent  effect  on  their  health.  They  never 
bathe  or  wash  their  bodies,  but  on  certain  occasions  the  men  light 
a  fire  in  the  kashima,  strip  themselves  and  dance  and  jump  around 
until  in  a  profuse  perspiration.  They  then  apply  urine  to  their 
oily  bodies  and  rub  them  until  a  lather  appears,  after  which  they 
plunge  into  the  river.  The  sports  of  children  are  all  aquatic,  such 
as  sailing  miniature  canoes  or  pieces  of  drift  wood,  building  fish- 
traps,  throwing  spears  and  arrows  at  gulls  and  other  birds,  and  then 
wading  or  plunging  in  to  recover  them.  In  winter  these  people 
huddle  together  in  their  little  quarters  where  they  have  no  form  of 
artificial  heat  except  what  is*  furnished  by  smoking  and  flaring  oil 
lamps  with  wicks  of  moss.  These  houses  are  exceedingly  close, 
and  the  only  avenue  through  which  air  can  enter  is  littered  up 
with  offal  and  filth  of  all  kinds. 

The  paper  was  discussed  by  several  members. 

Prof.  Mason  inquired  whether  these  people  were  much  subject  to 
diseases,  such  as  consumption  and  rheumatism,  and  also  relative  to 
their  longevity. 

Mr.  Petroff  replied  that  they  were  subject  to  consumption.  He 
thought  that  50  years  would  be  about  the  maximum  age  attained 
by  them. 

'  Major  Powell  remarked  that  the  council-house  is  an  institution 
common  to  many  tribes,  and  that  in  most  tribes  it  is  called 
the  sweat-house,  or  sudatory.  He  said  that  the  Indian  tent  is 
a  modern  innovation,  and  that  formerly  they  had  dwellings  of 
various  kinds  and  materials.  The  skin  tent  was  simply  their  por- 
table shelter,  besides  which  they  had  permanent  ones.  He  also 
spoke  of  the  great  power  of  tribes  to  adapt  themselves  to  their 
environment,  and  described  the  natural  development  of  the 
pueblo  dwellings  and  fortified  villages  from  a  primitive  origin  in 
mere  temporary  piles  of  loose  stones  thrown  up  for  protection. 

Dr.  Reynolds  stated  that  in  Portugal,  where  soap  was  often  very 
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dear  or  difficult  to  obtain,  clothes  were  sometimes  washed  in  urine 
as  a  substitute  for  it. 

Dr.  Morgan  regarded  the  statement  that  the  Innuits  drank  sea- 
water  as  very  remarkable  and  unparalleled ;  he  said  he  had  heard 
that  those  shipwrecked  sailors  who  remain  in  the  water  hold  out 
longest  owing  to  absorption  through  the  pores  of  their  skin,  but 
they  eventually  die  of  thirst. 

Mr.  Petroff  replied  that  he  had  employed  them  to  take  him  out 
to  sea,  and  seen  them  drink  sea-water,  never  asking  him  for  any  of 
the  fresh  water  he  took  with  him. 

Mr.  Guss  asked  how  far  out  to  sea  they  ever  ventured,  and  Mr. 
Petroff  answered  that  they  frequently  went  out  of  sight  of  land. 

Dr.  A.  F.  A.  King  read  a  paper  entitled  "  The  Evolution  of 
Marriage  Ceremonies  and  its  import,"  in  which  he  endeavored 
to  show : 

1.  That  primitive  man,  probably,  had  no  marriage  ceremony, 
but  was  governed  in  his  sexual  relations  very  much  after  the 
manner  of  brute  animals,  according  to  the  *Maw  of  battle" 
among  males,  and  the  law  of  *' sexual  selection." 

2.  That  the  beginning  of  marriage  ceremonies  grew  out  of 
elements  appertaining  to  social  evolution  and  were  not  due  to  any 
anatomical  or  physiological  changes  in  the  organism,  and  resulted 
in  the  practical  setting  aside  of  the  old  law  of  '*  sexual  selection  ; " 
just  as  at  the  present  day  we  know  marriages  are  most  frequently 
determined  by  ciualifications  as  to  property,  education,  social 
position,  political  influence,  &c.,  &c. 

3.  By  the  same  factors  the  law  of  what  he  termed  "  cestruational 
selection  "  or  ** recurrent  sexual  coincidence"  had  been  practically 
set  aside.  The  natural  working  of  this  law  provided  that  the 
human  female  (like  the  females  of  other  beings)  should  only  admit 
approaches  of  the  male  at  i>eriods  more  or  less  coincident  with  the 
epochs  of  ovulation.  It,  therefore,  contributed  to  promote  repro- 
duction and  jKTpotuation  of  the  species.  It  accorded  the  female 
the  privilege  of  consent  or  refusal.  Throughout  nature  the  male 
was  the  wooer,  the  female  was  wooed.     It  secured  the  female  the 
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liberty  of  refusal  during  gestation,  as  well  as  the  power  to  decline 
additional  males  when  her  physiological  wants  had  recently  been 
satisfied.  Female  animals  were  endowed  with  ample  means  of  pro- 
tection from  the  approaches  of  unwelcome  males.  It  can  scarcely 
be  otherwise  than  that  woman  originally  possessed  the  same  privi- 
lege. 

In  connection  with  this  part  of  the  subject  Dr.  King  referred  to 
the  views  of  McLennan,  Lubbock,  Spencer,  and  others,  in  support 
of  the  idea  that  the  social  evolution  of  the  human  race  had  been 
accompanied  by  phases  of  development,  in  which  women  had  been 
made  the  slaves  of  men  and  had  been  bought  and  sold  as  wives,  or 
betrothed  for  a  consideration  when  infants,  and  subjected  to  mar- 
.  riage  consummation  regardless  of  any  expressed  desire  or  physio- 
logical want.  Our  own  marriage  customs  were  an  outgrowth  of 
these  early  phases  of  social  evolution. 

In  conclusion  Dr.  King  stated  his  belief  that  the  present  system 
of  marriage  among  civilized  peoples  was,  all  things  considered,  the 
best  that  could  possibly  be  devised.  Monogamy,  in  order  to  satisfy 
the  physiological  wants  of  civilized  males,  may  necessitate  violation 
of  the  law  of  "  oestruational  selection  *'  and  compel  the  continuance 
of  sexual  union  during  pregnancy,  and  this,  in  its  turn,  might  add 
to  the  ills  of  woman  and  multiply  the  diseases  peculiar  to  her  sex ; 
but  it  was  nevertheless  a  necessity,  inseparable  from  the  usages  and 
maintenance  of  a  high  civilization.  We  might  as  well  settle  down 
to  the  conviction,  once  and  for  all,  that  it  was  useless  to  attempt  a 
strict  adherence  to  physiological  laws  and  at  the  same  time  regard 
the  requirements  of  civilized  life ;  and  hence  had  arisen,  with  the 
growth  of  every  form  of  civilization,  the  enactment  of  State  laws 
and  the  development  of  religions,  without  which  the  control  and 
subjugation  of  natural  instincts,  in  a  way  to  secure  the  best  results 
to  all  individuals  composing  a  community,  would  be  impossible. 

Mr.  Ward  made  some  remarks  on  the  portion  of  the  paper  which 
referred  to  the  great  difference  between  the  sexual  habits  of  human 
beings  and  of  animals.     He  applied  to  the  phenomenon  as  mani- 
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Tested  by  man  the  term  '*  male  sexual  selection"  which  he  put  in 
contrast  with  sexual  selection  proper  as  described  by  Darwin,  and 
which  is  female  sexual  selection.     This  last  he  claimed  was  in  turn 
due  to  natural  selection,  and  the  chivalrous  deportment  of  male 
animals   towards  the  females,  which  alone  enabled  the  latter  to 
select,  had  resulted  from  the  natural  selection  of  those  species  dis- 
playing it  most  by  the  inevitable  extermination  of  those  that  sought 
gratification  by  force  after  the  manner  of  uncivilized  man.     He 
regarded  male  sexual  selection  as  a  purely  psychological  phenome- 
non, and  due   to   the   influence  of  the  mind   in   bringing  about 
changes  in  the  sexual  habits  of  tlie  human  female.     Both  sexes 
becoming  rational  through  the  development  of  the  brain,  the  males 
learned   by  various  manifestations   of  cunning  to  influence   the. 
females  in  the  direction  of  overcoming  the  apathies  and  aversions 
which  nature  gives  her  as  a  protection  to  her  sex.     Man  appealed 
to  woman's  imagination  and  to  her  reason,  faculties  wanting  in 
the  lower  animals ;    through  appeals  to  her  imagination  he  was 
gradually  able  to  excite  sexual  feeling  in  her  at  times  when  pure 
instinct  forbade  it ;  through  appeals  to  her  reason  he  was  able  to 
secure  submission  at  such  times  in  exchange  for  other  favors  which 
he  could  confer  and  of  which  she  in  her  subject  state  stood  in  great 
need.     Even  sexual  caste,  and  the  reverence  of  the  women  for  the 
men  by  which  the  latter  furth'er  secure  the  submission  of  the  former 
at  unnatural  periods,  is  possible  only  to  beings  with  developed 
mental  faculties.     In  these  and  other  ways  a  complete  revolution  in 
the  sexual  nature  of  woman   had  been  produced.     It  must  have 
taken  place  as  gradually  as  cerebral  development  itself,  otherwise 
adaptation  would  have  been  impossible.     By  it  men,  instead  of 
being  chosen  by  women,  became  the  choosers  of  their  wives,  and 
female,  had  been  converted  into  male  sexual  selection.     Remark- 
able morphological  changes  had  been  the  result,  and  just  as  in  ani- 
mals under  female  sexual  selection  male  l^^^nty  had  been  prodi\ced, 
so  in  man  under  male  •^^if'^-tion  female  -  •  ^''d  become  predom- 

inant.    He  remark'        t        the  scare       -         -otific  data  on  tb«'«= 
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important  question,  and  thought  that  medical  men  and  biologists 
should  take  up  and  prosecute  the  investigation  of  comparative  ovu- 
lation, menstruation,  and  sexual  physiology. 

Major  Powell  stated  that  the  social  life  of  savages  had  been  much 
falsified  by  unscientific  travelers  seeking  to  invent  large  stories  of 
their  adventures  among  them ;  that  in  none  of  the  tribes  of  North 
American  Indians  with  which  he  was  acquainted  were  children  mal- 
treated or  women  made  slaves.  On  the  contrary,  the  wife  always 
belongs  to  a  different  gens  from  the  husband,  and  he  dare  not  harm 
her  on  penalty  of  vengeance  from  her  own  kinsfolk.  He  also  said 
that  there  existed  a  fair  division  of  labor  between  the  sexes.  The 
men  provided  for  their  families  and  the  women  performed  the 
domestic  service.  He  had  seen  much  affection  manifested  between 
husbands  and  wives  and  by  parents  for  children.  Stories  of  infanti- 
cide were  usually  false.  The  theories  of  McLennan  and  Lubbock, 
relative  to  exogamy  and  endogamy,  applied  to  none  of  our  Indians, 
and  he  believed  it  to  be  wholly  unsound,  and  due  to  superficial 
investigation,  and  especially  to  the  confounding  of  the  gens  with 
the  tribe.  Marriage  may  occur  within  the  tribe,  but  not  within  the 
gens ;  and  different  observers,  utterly  ignorant  of  their  social  sys- 
tem, have  at  times  reported  facts  of  the  one  and  at  times  of  the 
other  of  these  classes,  and  created  a  totally  false  impression. 

Mr.  Dorsey  made  a  few  remarks  strongly  confirmatory  of  Major 
Powell's  statements. 

Dr.  King  asked  whether  the  tribes  under  consideration  did  not 
occupy  a  comparatively  high  social  position,  and  whether  the  theo- 
ries combated  might  not  hold  true  for  much  lower  races. 

Major  Powell  replied  that  for  all  tribes  known  to  him,  or  from 
which  any  reliable  accounts  had  been  received,  this  was  not  the  case. 


Thirty-Sixth  Regular  Meeting,  March  15,  1881. 
Mr.  Lester  F.  Ward  read  a  paper  entitled  Politico-Social  Func- 


tions.* 


i«Penn  Monthly/'  Vol.  XII,  May,  1881,  pp.  321-336. 
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The  principal  object  of  this  paper  was  to  point  out  the  wide 
schism  which  exists  at  the  present  epoch  between  the  theories  of 
political  economists  and  the  practices  of  States.  The  former  are 
dominated  by  the  negative  ideas  of  Adam  Smith  and  the  English 
doctrinaires  which  constitute  nearly  all  the  literature  of  the  subject, 
and  are  taught  and  professed  almost  universally.  Notwithstanding 
this  it  was  shown  by  profuse  illustrations  from  history  and  statistics 
that  the  policy  pursued  by  the  various  governments  of  the  world  is 
totally  opposed  to  these  teachings,  and  scarcely  at  all  affected  by 
them.  The  political  economists  declare  that  the  true  province  of 
government  is  simply  to  protect  the  spontaneous  operation  of  natu- 
ral laws  working  in  society,  which  will  then  Work  out  all  the  results  of 
civilization,  and  that  any  interference  with  these  natural  operations 
will  be  either  wholly  inoperative  or  will  result  in  mischief.  They 
found  their  doctrines  upon  the  observed  phenomena  of  the  physical 
world  which  are  known  to  be  uniform  and  invariable.  This  they 
hold  to  constitute  true  political  science,  analogous  to  all  physical 
scien(!e. 

Notwithstanding  the  unanimity  of  writers,  past  and  present,  on 
this  subject,  positive  state  regulation,  especially  during  the  last 
quarter  of  a  century,  has  made  rapid  strides,  and  nearly  all  civil- 
ized goverrtments  are  openly  violating  these  economic  rules.  The 
post  office,  the  telegraphs,  and  the  railways  of  many  countries  are 
passing  under  government  control,  while  national  banking  and 
national  education  are  rapidly  superseding  private  banking  and 
private  instruction. 

It  was  further  shown  that  the  desire  for  positive  regulation  con- 
sists for  the  most  part  of  a  mere  intuition,  or  social  instinct,  and 
coexists,  even  in  the  same  individual,  to  a  great  extent  with  the 
incompatible  belief  in  the  laissez  faire  policy  of  the  schools.  This 
greatly  complicates  the  problem,  and  renders  it  highly  important 
that  a  clear  exposition  of  the  grounds  on  which  the  positive  policy 
is  conducted  be  made.  In  seeking  to  do  this  it  was  shown  that  the 
unrestrained  oixjrations  of  natural  laws  in  social  phenomena  invari- 
ably result : 
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1.  In  unjustifiable  inequalities  in  the  distribution  of  wealth,  due 
to  the  general  truth  that  there  is*  no  necessary  harmony  between 
natural  law  and  human  advantage. 

2.  In  enormous  waste  of  created  products,  due  to  the  ruinous 
excesses  of  competition,  entailing  failures  and  losses. 

3.  In  artificially  increased  prices,  due  to  over-supply,  the  result 
also  of  competition,  especially  in  distributive  industries. 

4.  In  dangerous  monopolies,  whether  industrial  or  financial, 
which  threaten  to  enslave  labor  and  dictate  commerce. 

These  propositions  were  supported 'by  statistics  of  corporations 
and  of  public  and  local  debts.  It  was  also  argued  that,  from  the 
standpoint  of  science  and  the  laws  of  evolution,  all  these  results 
are  the  normal  and  legitimate  products  of  natural  law,  and  that 
there  is  no  tendency  in  unregulated  nature  to  reverse  the  process 
and  disentangle  these  complicated  social  phenomena. 

It  was  moreover  denied  that  all  attempts  at  government  regula- 
tion  had  proved  failures  or  resulted  in  an  excess  of  evil  to  society. 
The  various  industries  which  have  been  absorbed  by  government 
and  successfully  conducted  were  enumerated  at  lei^th,  and  it  was 
shown  that  there  were  many  such  in  this  country,  still  more  in  Great 
Britain,  and  a  maximum  number  on  the  continent  of  Europe. 
The  extent  of  State  ownership  and  management  of  telegraph  lines 
in  England  and  in  Europe  generally,  an(>  of  railroads  in  Germany, 
France,  Belgium,  and  Italy  was  exhibited  by  facts  and  figures ;  the 
prevalence  of  national  savings  banks  throughout  Europe,  and  the 
character  of  the  systems  of  education  of  Germany,  Austria,  France, 
and  England  were  adduced  in  support  of  this  view,  as  also  the 
tendency  now  manifest  towards  the  protection  of  home  industries 
throughout  the  world. 

From  this  basis  of  facts  and  from  history  the  broader  generaliza- 
tion was  then  made,  that  all  the  now  recognized  government  func- 
tions have  once  been  under  a  system  of  private  management,  and 
have  had,  each  in  its  turn,  to  pass  through  the  stage  of  opposition 
from  those  who  would  keep  them  so,  and  one  by  one  have  gradu- 
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ally  taken  their  places  as  integral  parts  of  the  system  of  govern- 
ment. Finance  and  jurisprudence  were  given  as  examples  of  this 
truth,  the  former  of  which  has  scarely  as  yet  and  the  latter  only 
quite  recently  assumed  its  true  position.  This  process  is  more- 
over destined  to  continue,  until  all  truly  public  operations  shall 
come  more  or  less  directly  under  the  power  of  state  regulation. 
Contrary  to  the  general  belief,  this  result  is  not  often  reached  before 
the  time  is  ripe  for  it.  Such  is  the  aversion  to  Innovation  that  tlie 
evils  of  private  management  usually  become  well  nigh  intolerable 
before  the  state  is  able  or  willing  to  step  in  and  relieve  [hem. 

The  want  of  an  adequate  term  for  expressing  this  conception  of 
the  assumption  by  the  state  of  the  control  of  interests  of  a  public 
nature  was  next  pointed  out,  and  it  was  proposed  to  designate  the 
entire  movement  by  the  name  Sen'oi racy,  as  a  new  word,  etymo- 
logicaliy  akin  to  sociology,  and  avoiding  the  stigma  which  at- 
taches to  all  expressions  for  the  government  regulation  of  industries 
whose  public  nature  is  disputed.  This  term  embraces  all  the  fiinc- 
tions  of  government,  whether  universally  acquiesced  in  or  not.  It 
also  conveys  a  distinctly  different  meaning  from  either  democracy  or 
sociaiism,  and  stands  simply  for  positive  social  action  as  opposed  to 
the  negative  or  laissezfaire  policy  of  the  predominant  school  of 
politico -economic  doctrinaires.  It  recognizes  all  forms  of  govern- 
ment as  legitimate,  and,  ignoring  form,  goes  to  the  substance  and 
denotes  that,  in  whatever  manner  organized,  it  Is  the  duty  of  society 
to  act  consciously  and  intelligently,  as  becomes  an  enlightened  age, 
in  the  direction  of  guarding  its  own  interests  and  working  out  its 
own  destiny. 


President  Powell  remarked  that  it  was  a  curious  fact  that  no  col- 
lege teaches  the  positive  doctrines  of  political  economy,  carried  out 
to  so  large  an  extent  by  the  government.  He  said  that  the  doc- 
trines taught  by  Herbert  Spencer  and  that  school,  would,  at  a 
rough  estimate,  if  practiced,  neutralize  nine-tenths  of  the  legisla- 
tion of  the  world.     Modern  legislators,  while  professing  to  sub- 
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scribe  to  these  doctrines,  are  in  practice  chiefly  employed  in  con- 
sidering to  what  extent  they  shall  be  violated.  He  further  pointed 
out  the  fact  that  the  theories  now  prevailing  became  popular  at  a 
time  when  government  was  unpopular,  which  is  not  now  the  case, 
the  latter  having  become  representative  in  form.  Former  attempts 
at  government  regulation  were  impracticable,  because  they  sought 
to  control  opinion.  The  form  of  control  now  exercised  is  of  a 
very  different  kind,  and  b  practicable  and  effective.  He  showed 
that  the  natural  evolution  of  industry  was  legitimate  and  harmless 
so  long  as  it  was  confined,  as  it  must  necessarily  be  at  first,  to  sim- 
ple differentiation,  but  when  the  differentiated  parts  commenced 
to  become  integrated,  there  arose  grave  social  evils.  He  was  not 
hostile  to  corporations,  but  held  that  they  were  the  instruments 
through  which  nearly  all  the  operations  of  society  would  eventually 
be  performed.  But  they  require  regulation,  and  he  thought  that 
the  principal  work  of  legislation  would  ultimately  be  the  adjust- 
ment of  the  relations  of  corporations  to  the  public  and  to  each 
other.  Government  has  developed  from  its  primary  condition — the 
family.  Feudalism  was  the  transition  stage  from  kinship  govern- 
ment to  property  government.  Modern  civilized  society  is  based 
on  property,  the  unit  being  the  individual.  He  believed  that  the 
social  unit  will  eventually  be  a  business  corporation,  and  that  there 
will  be  a  hierarchy  of  corporations,  the  highest  of  which  will 
embrace  all  the  rest  and  constitute  the  government.  The  basis  of 
society  will  then  cease  to  be  property,  and  will  become  industry. 

Dr.  Rock  said  that  the  policy  and  interests  of  all  nations  seemed 
to  be  growing  more  and  more  uniform,  and  he  thought  that  this 
tendency  was  in  the  direction  of  an  ultimate  consolidation  of  all 
nations  under  one  government.  In  South  America  nearly  all 
industries  were  under  the  control  of  foreign  companies  and  capital- 
ists, and  it  was  a  common  saying  there  that  it  made  little  difference 
how  much  was  produced,  the  people  could  not  retain  any  of  it,  as 
it  all  goes  to  London  or  some  other  wealthy  foreign  mart.  Hence 
the  necessity  of  nations  being  self-sustaining. 
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Prof.  Otis  T.  Mason  commenced  to  read  a  paper  entitled  The 
Savage  Mind  in  the  Presence  of  Civilization,  but  the  hour  of 
adjournment  arrived  before  he  had  completed  it. 


Thirty-Seventh  Regxjlar  Meeting,  April  5,  1881. 

Professor  Otis  T.  Mason  concluded  the  reading  of  his  paper 
commenced  at  the  preceding  meeting,  entitled  The  Savage  Mind 
IN  THE  Presence  of  Civilization.  The  following  abstract  has 
been  furnished : 

1.  The  progress  of  civilization  has  been  guided  and  stimulated 
in  every  age  by  the  presence  of  peoples  more  advanced  in  any  re- 
gard. It  is  impossible  for  beings  constituted  as  we  are  to  look 
upon  the  processes  or  results  of  industry  different  from  or  more  ad- 
vanced than  their  own  without  emotion,  accompanied  with  emula- 
tion or  despair,  according  as  the  object  may  or  may  not  be  beyond 
their  reach. 

2.  Theoretically  this  fact  is  related  to  chronology,  reversion,  flex- 
ibility of  races,  technology,  language,  social  system,  and  religion. 

3.  There  are  certain  lines  or  categories  of  culture,  such  as  food, 
dress,  shelter,  war,  industry,  ornament,  gratification,  traffic,  family 
organization,  government,  and  religion,  along  which  there  has  been 
evolution  and  elaboration. 

4.  Among  these  categories  themselves  there  is  gradation,  nearly 
in  the  order  named  above.  It  is  more  difficult  for  a  people  to 
change  in  the  higher  and  more  intellectual  than  in  the  lower  cate- 
gories. It  is,  therefore,  easier  to  induce  a  people  to  change  food, 
dress,  implements,  weapons,  &c.,  than  to  alter  their  language,  kin- 
ship, government,  and  religion. 

5.  In  each  class  or  line  there  may  be,  ^nd  probably  are,  well 
marked  stages  of  progress,  corresponding  to  Mr.  Morgan's  periods. 
If  the  categories,  therefore,  are  represented  by  parallel  perpendicu- 
lar lines,  the  total  simultaneity  would  be  marked  by  lines  like  par- 
allels of  latitude  or  isotherms  crossing  the  categories. 
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6.  Attempts  to  leap  over  these  consecutive  steps  of  culture,  or  to 
substitute  progress  in  one  category  for  that  in  another,  ignoring  the 
intermediate  ones,  have  been  fatal  in  several  ways:  i.  They  have 
presented  a  discouraging  chasm  between  the  starting  point  and  that 
to  be  reached.  2.  The  transition  has  made  unnatural  and  fre- 
quently fatal  strains  upon  the  organism,  both  in  its  physical  and 
psychical  constitution.  3.  If  by  reason  of  mixed  blood  or  extra- 
ordinary natural  gifts  the  subject  be  forced  to  the  status  of  the 
higher  race,  he  is  still  ostracised.  He  cannot  compete  with  the 
dominant  race  against  capital,  inherited  proclivities,  and  •racial 
prejudice.  On  returning  to  his  own  people  he  is  spurned  for  his 
ignorance  of  the  old  paths,  and  is  unable  to  induce  his  people 
to  don  the  new  fashions.  The  experience  of  nearly  all  authors 
whom  I  have  consulted  is  that  these  highly  stimulated  savages  either 
perish  miserably  or  become  lazaroni  among  their  own  people  or  the 
dominant  race. 

7.  In  conclusion,  it  is  strongly  insisted  on  that  the  only  valuable 
education  to  a  lower  race  is  that  which  enables  the  subjects  to 
develop  their  highest  energies  and  intelligence  among  those  where 
their  lives  are  to  be  passed.  In  its  true  and  widest  sense  education 
is  not  confined  to  school  instruction.  It  embraces  all  that  changes 
in  the  presence  of  higher  culture.  It  cannot  be  too  strongly 
insisted  upon  that  functions  vary  easier  than  structure.  Just  as  it 
is  difficult  to  change  the  structure  of  a  tree,  which  nevertheless  we 
may  use  for  fruit,  for  shade,  for  ornament,  or  for  timber,  almost 
indifferently;  or  the  structure  of  a  horse  which  the  farmer  may 
employ  almost  equally  in  the  thousand  and  one  operations  of  his 
craft ;  so  is  it  with  this  wonderful  organism  called  society.  Func- 
tions may  change  many  times  in  the  life  of  an  individual,  but  the 
edifice  of  the  body  politic,  the  family,  and  the  church,  can  be 
reconstructed  only  with  the  greatest  wisdom  and  patience. 

President  Powell  remarked  relative  to  the  efforts  described  by 
Prof.  Mason,  which  had  been  and  were  being  made  to  educate  the 
Indians  in  special  schools  and  institutions  for  the  purpose,  situated 
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in  civilized  communities,  that  they  had  generally  proved  failures, 
and  would  in  his  opinion  continue  to  prove  such.  Those  persons 
thus  educated  usually  become  worthless  citizens  either  of  their  own 
or  of  civilized  communities.  He  claimed  that  the  facts,  and  his 
conclusions  drawn  from  them,  were  based  on  broad  ethnological 
principles,  and  the  movement  was  conducted  in  ignorance  or  dis- 
regard of  those  principles.  He  had  at  one  time  contemplated 
giving  publicity  to  his  views  on  the  subject,  but  was  dissuaded  from 
so  doing  by  a  consideratibn  of  the  worthy  and  philanthropic 
motives  from  which  these  efforts  proceed.  He  urged  that  if  they 
are  to  be  continued  it  is  important  that  the  subjects  for  such  educa- 
tion be  selected  from  the  mofet  advanced  tnbes,  and  those  which 
had  been  longest  in  immediate  communication  with  the  whites. 
He  thought,  however,  that  the  Indians  were  really  becoming 
rapidly  civilized,  especially  in  reservations  where  they  come  into 
constant  contact  with  the  whites.  They  are  learning  how  to  dress, 
to  do  business,  to  use  money,  and  to  travel,  and  the  schools  estab- 
lished among  themselves  are  doing  great  good.  He  further  stated 
that  on  visiting  the  Numas  he  had  been  surprised  at  finding  two 
distinct  kinds  or  sets  of  governments  coexisting  among  them  at  the 
same  time,  and  two  chiefs,  each  apparently  supreme.  On  investi- 
gation he  learned  that  the  regular  chief  or  medicine-man  had  little 
or  nothing  to  do  with  the  practical  affairs  of  the  tribe,  and  that 
the  virtual  chief  had  slowly  been  developed  from  the  condition  of 
interpreter  or  ''talker,**  who  at  first  was  selected  for  his  ability  in 
conducting  the  business  of  the  people  with  the  surrounding  whites; 
and  as  this  business  became  more  and  more  important,  his  powers 
became  greater  and  greater  until  he  has  at  length  come  to  be 
regarded  as  the  real  chief  of  the  tribe. 

Dr.  Welling  corroborated  the  remarks  of  Major  Powell,  and 
instanced  the  case  of  an  African  missionary  who,  after  a  lengthy 
sojourn  among  the  lower  tribes,  returned  convinced  that  missionary 
work  among  them  must  remain  next  to  useless  until  the  practical 
civilizmg  agencies,  such  as  the  mechanic  arts  and  the  schoolmaster, 


ANTHROPOLOGICAL  SOCIETY. 


47 


can  be  made  to  accompany  and  reinforce  it.  He  thought  that  the 
efforts  in  question  were  useful  only  in  furnishing  high  ideals,  and 
keeping  them  before  the  minds  of  men. 

Mr.  Ward  inquired  whether  there  was  any  evidence  of  nominal 
subordination  of  the  virtual  to  the  regular  chief,  analogous  to  that 
which  exists  in  many  countries  where  the  Prime  Minister  is  the 
virtual  ruler,  and  the  hereditary  king  or  queen  a  mere  figure-head. 

Major  Powell  replied  that  such  evidence  existed,  and  gave  an  illus- 
tration in  support  of  that  view. 

Dr.  Fletcher  commenced  to  read  a  paper  entitled  Cranial 
Amulets  and  Prehistoric  Trephining,*  wliich  was  continued  to 
the  next  meeting. 


Thirty-Eighth  Regular  Meeting,  April  19,  1881. 

Dr.  Robert  Fletcher  concluded  the  reading  of  his  paper  en- 
entitled  Cranial  Amulets  and  Prehistoric  Trephining,  of  which 
the  following  is  an  abstract : 

The  first  communication  upon  the  subject  of  cranial  amulets  was 
made  by  Prunidres  to  the  French  Association  for  the  Advancement 
of  Science,  at  their  meeting  held  at  Lyons,  in  1873.  ^^  presented 
what  he  termed  a  "  rondelle,**  discovered  in  the  interior  of  a  skull 
in  one  of  the  dolmens  of  La  Lozdre.  A  large  portion  of  the  skull 
had  been  removed,  apparently  by  some  rude  instrument.  Other 
discoveries  of  a  similar  character  continued  to  be  made,  and  it  was 
for  some  time  supposed  by  Pruni^res  that  the  condition  of  the  frag- 
ments resulted  from  attempts  to  make  drinking  cups  of  the  skulls. 
When  they  were  submitted  to  Broca  for  examination,  he  at  once 
asserted  that  certain  parts  of  the  edges  of  the  rondelles  and  of  the 
apertures  in  the  crania  gave  evidence  of  reparative  process,  and 
that  an  operation,  resembling  that  known  to  us  as  trephining,  must 


1  WiU  appear  in  fuU  in  "  Contributions  to  North  American  Ethnology,"  vol.  V, 
pp.  1-32,  with  plates. 


48  TRANSACTIONS  OP  THE 

have  been  performed,  and  which  the  patient  must  have  survived 
many  years. 

That  no  weapon  could  have  produced  the  openings  found  in 
these  crania  was  demonstrated  by  drawings  showing  the  effect  of 
sabre  cuts  and  of  contused  blows.  A  remarkable  peculiarity 
observed  was  that  a  small  portion,  at  least,  of  the  cicatrized  edge 
was  left  on  the  rondelles  and  on  the  apertures  in  the  skulls.  The 
difference  between  this  cicatrized  edge,  with  its  rounded  ivory-like 
surface  and  the  sharp  edges  produced  by  sections  made  after  death, 
were  easily  discerned. 

The  evidence  (which  was  very  fully  given)  led  Broca  to  the  con- 
clusion that  the  operation  was  performed  on  very  young  children ; 
that  it  probably  had  no  religious  significance,  but  that  it  was 
intended  for  the  relief  of  fits  or  other  nervous  disorders.  A  like 
operation  is  performed  to  this  day  by  natives  of  the  Polynesian 
Islands,  and  for  a  similar  purpose. 

Broca  believed  that  the  operation  was  performed  by  scraping, 
and  he  produced  very  similar  results  on  the  dry  skull,  and  on  a 
living  puppy,  with  pieces  of  flint.  The  cicatrized  apertures,  when 
undisfigured  by  post-mortem  incisions,  are  of  an  ovoid  shape  with 
edges  widely  beveled  at  the  expense  of  the  outer  table.  Lucas- 
Championniere  produced  a  similar  result  by  drilling  a  series  of 
holes  in  a  skull  with  a  pointed  instrument,  running  them  into  each 
other  so  as  to  enable  the  fragment  of  bone  to  be  removed,  and 
afterwards  scraping  the  serrated  edges  smooth. 

Certain  tribes  of  Kabyles  practise  the  operation  in  this  manner 
at  the  present  time,  tlie  operator,  the  instruments,  and  the  dress- 
ings all  having  a  semi-sacred  character.  It  is  performed  by  them 
as  a  means  of  relief  for  pains  in  the  head,  but  chiefly  after  injuries 
by  stones,  which  are  the  ready  and  common  weapons  of  offense  in 
their  sterile  land. 

Although  by  far  the  largest  number  of  cranial  amulets  and  treph- 
ined skulls  now  stored  in  the  anthropological  museums  of  Europe 
have  been  discovered  in  France,  yet  similar  relics  have  been  found 
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in  many  parts  of  Germany,  in  Denmark,  Russia,  Portugal,  and 
Algeria.  [A  full  account  was  given  of  these  explorations.]  Noth- 
ing of  the  kind  has,  so  far,  been  found  in  Great  Britain. 

In  the  United  States  no  specimen  that  can  be  classed  with  the 
custom  under  discussion  has  been  discovered.  In  1875,  Mr.  Henry 
Gilman  described  some  perforated  crania  which  he  had  exhumed 
from  mounds  on  Sable  river,  but  the  aperture  was,  in  each  case,  at 
the  vertex,  and  unmistakeably  produced  on  the  dried  skull. 

The  famous  Inca  skull  brought  by  Mr.  Squier  from  Peru,  and 
presented  to  the  Paris  Society  of  Anthropology,  exhibits  a  remark- 
able instance  of  trephining  which  the  patient  must  have  survived 
about  ten  days,  in  the  opinion  of  Broca  and  Nelaton.  The  opera- 
tion, however,  was  entirely  unlike  that  of  the  neolithic  age ;  two 
incisions,  made  apparently  by  a  saw,  were  crossed  by  two  others  at 
right  angles,  thus  removing  a  square  piece  of  bone.  Mr.  Squier 
was  of  opinion  that  the  skull  was  of  undoubted  pre-Columbian 
date. 

Since  the  publication  of  Broca' s  papers  on  this  subject,  discov- 
eries have  been  made  showing  that  prehistoric  trephining  was  some- 
times practised  on  grown  persons,  and  for  diseases  of  the  bones  of 
the  cranium.  Another  curious  discovery  was  made  of  skulls  (about 
twenty  in  all)  in  which  an  incomplete  operation  had  been  per- 
formed, the  outer  table,  only,  liaving  been  scraped  away.  Ji  simi- 
lar operation  has  in  later  times  been  recommended  for  the  cure  of 
epilepsy. 

It  has  been  suggested  that  the  tonsure  of  priests  was  a  perpetua- 
tion of  this  curious  custom. 

The  conclusions  arrived  at  by  the  writer  were  these : 

1.  The  large  number  of  perforated  neolithic  crania  exhibiting 
cicatrized  edges,  establishes  the  existence  of  a  custom  of  trephin- 
ing. 

2.  The  operation  was  performed  on  both  sexes,  and  generally  at 
an  early  age. 

3.  The  purpose  is  doubtful,  but  from  analogy  it  would  seem  to 
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have  been  for  the  lelief  of  disease  of  brain,  injury  of  skull,  epi- 
lepsy, or  convulsions. 

4.  The  operation  was  probably  performed  by  scraping ;  possibly 
by  a  series  of  punctures.  It  seems  likely  that  the  first  was  employed 
for  children,  and  the  latter  for  the  harder  skulls  of  adults. 

5.  Posthumous  trephining  consisted  in  removing  fragments  of 
the  skull  of  a  person  upon  whom  surgical  trephining  had  been  per- 
formed. 

6.  Each  fragment  was  to  exhibit  a  portion  of  the  cicatrized  edge 
of  the  original  operation ;  and  the  purpose  was,  probably,  to  form 
an  amulet  to  protect  from  the  same  disease  or  injury,  for  relief  of 
which  the  operation  had  been  performed. 

In  reply  to  a  question  by  Prof.  Mason,  Dr.  Fletcher  explained 
that  the  Inca  skull  appeared  to  have  been  perforated  by  some 
saw-like  instrument,  and  that  the  operation  was  probably  per- 
formed only  a  few  days  before  death. 

The  President  remarked  that  among  Indians  pathology  consists 
of  a  sort  of  mythical  zoology ;  that  local  diseases,  such  as  sore  eyes, 
boils,  etc.,  are  attributed  by  them  to  the  presence  of  worms,  flies, 
bees,  etc.,  regarded  as  incorporated  spirits.  Their  method  of 
curing  such  diseases  consisted,  therefore,  in  making  openings  for 
the  escape  of  these  creatures.  This  was  their  conception  of  the 
efficacy  of  blood-letting,  which  was  extensively  practiced.  The 
disease-organism  escaped  with  the  blood.  Sealing  was  resorted  to 
for  the  same  purpose,  and  a  variety  of  punctures  were  made,  differ- 
ing in  different  cases.  He  suggested  that  all  the  cases  of  cranial 
perforation  might  be  accounted  for  as  so  many  modes  of  letting  out 
the  headache  spirit  or  animal. 

Prof.  Gore  stated  that  he  had  observed  in  the  Medical  Museum 
perforated  skulls,  containing  within  loose  pieces  of  skull  of  larger 
size  than  the  orifice,  and  which,  therefore,  could  not  consist  of  the 
piece  cut  out. 
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Dr.  Fletcher  thought  that  none  of  these  various  forms  of  skull 
perforations  had  any  relation  to  the  practice  of  trephining. 

Dr.  H.  C.  Yarrow  then  read  a  paper  entitled  Some  Superstitions 
OF  THE  Sioux  Indians.* 

Tlie  reader  disclaimed  presenting  the  paper  as  an  original  effort, 
the  material  having  been  furnished  by  Dr.  Merritt,  of  the  army, 
who  obtained  it  from  Mr.  Wm.  Everett,  a  Government  scout.  He 
considered  that  gentleman  entitled  to  great  credit  for  the  account. 
Mr.  Everett  stated  that  the  Sioux  believe  they  go  direct  to  the 
happy  hunting  grounds,  after  passing  a  great  divide  upon  which 
their  dead  enemies  attack  them,  and  for  this  reason  they  need  their 
horses,  weapons,  &c.  If  the  spirit  pass  unscathed  and  reach  the 
desired  haven  the  friends  who  have  gone  before  meet  them,  and  all 
is  joy.  If  they  have  lost  members  of  the  body,  or  been  mutilated, 
all  is  restored  as  before  at  this  place.  Their  idea  of  sickness  is  that 
a  bad  spirit  enters  the  body  and  must  be  driven  out.  If  the  patient 
dies  he  has  been  conquered  by  the  bad  spirit.  The  spirits  of  bad 
Indians  are  sometimes  sent  back  to  earth  to  do  penance  for  their 
sins,  in  the  shape  of  animals.  The  men  are  supposed  to  turn  into 
buffaloes,  wolves,  and  bears;  the  women  into  deer  or  owls.  A 
curious  example  was  given  of  a  conversation  which  took  place  be- 
tween Sitting  Bull  and  a  wolf  in  regard  to  the  position  of  a  herd 
of  buffaloes.  The  awe  the  Indians  experience  regarding  the  white- 
tailed  deer  was  described.  It  is  thought  that  women  become  deer 
after  death,  and  an  Indian  dislikes  to  kill  one  of  these  animals,  for 
fear  of  hurting  the  spirit  of  his  sweetheart.  It  is  believed,  too, 
that  hunters  have  been  found  strangled  by  the  white-tailed  deer 
spirits,  and  a  story  was  given  in  detail  how  a  number  of  youth  per- 
ished who  were  foolhardy  in  hunting  them. 

The  President  made  the  general  comment  upon  the  legends  re- 
corded in  the  paper  that  they  appeared  to  have  been  largely  colored 
by  conceptions  of  white  men  engrafted  upon  them. 

1  Published  in  full  in  the  *<  American  Antiquarian  and  Oriental  Journal,"  No. 
XIV,  Vol.  IV,  1882,  pp.  136-144. 


a 

52  TRANSACTIONS   OP  THE 

The  following  paper  was  then  read  by  Rev.  J.  Owen  Dorsey: 
The  Young  Chief  and  the  Thunders  :  An  Omaha  Myth. 

Once  there  was  a  great  chief,  who  had  a  lazy  son.     In  spite  of 
all  the  advice  which  his  father  gave  him  he  spent  all  of  his  time  in 
eating  and  sleeping.     He  would  neither  travel  nor  take  a  wife.     At 
length  he  had  a  separate  lodge  made  for  him.     He  entered  it  and 
fasted  for  four  seasons,  speaking  to  no  one.     Only  once  in  a  while 
he  took  very  small  supplies  of  food  and  water,  which  his  mother 
brought  him.     As  he  fasted,  he  saw  a  deity,  who  told  him  that  he 
could  do  whatever  he  desired,  and  he  thought  that  he  would  like  to 
wear  a  robe  of  scalps ;  so  he  summoned  the  young  men  of  the  tribe, 
and  made  up  a  war  party,  which  started  in  four  days.     At  length 
they  came  to  an  old  man,  who  was  very  poor.     No  one  but  the 
chief  knew  that  he  was  a  Thunder.     They  pitied  him,  and  gave 
him  some  of  their  robes,  etc.     The  old  man  spoke  of  giving  them 
something  in  return.     Just  then  his  servant,  a  coyote,  winked  at 
the  chief,  who  followed  him  out  of  the  lodge.     The  coyote  told 
him  to  choose  the  otter-skin  sacred  bag,  when  the  old  man  showed 
him  that  and  three  others.     They  re-entered  the  lodge.     The  old 
man  asked  them  which  one  of  the  four  sacred  bags  they  would  take. 
The  swallow  bag  would  insure  a  return  in  half  a  day,  with  scalps, 
etc ;  the  hawk  bag  would  bring  them  home  triumphant  in  two  days; 
the  third  would  keep  them  away  a  little  longer.      **As  for  this 
otter-skin,'*  said  he,  **  it  is  good ;  but  it  is  old  and  worn.*'     And, 
grasping  the  otter-skin,  the  chief  said,   '*  Notwithstanding  that, 
grandfather,  I  will  take  that,**  and  the  old  man  was  in  a  bad  humor 
and  scolded  his  servant.     "  No,  grandfather,**  said  the  chief,  "  he 
did  not  tell  me.     I  chanced  to  decide  so.**     And  the  old  man  gave 
him  a  wooden  club  with  the  otter-skin  bag.     "  The  owner  of  the 
bag  does  whatsoever  he  desires,  in  spite  of  all  difficulties.     It  kills 
a  great  many  people.     If  you  wish  to  kill  all  the  people  in  any 
place,  whirl  this  club  around  your  head  four  times,  and  at  the  last 
time  say  *  Kau.'     It  will  make  thunder.*'     The  old  man  knew  the 
desire  of  the  chief.     Four  days  after  that  the  chief  sent  out  four 
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scouts.  They  found  a  village.  When  the  party  reached  the  village 
the  chief  told  them  that  he  was  not  seeking  it,  but  something  else. 
There  were  similar  occurrences  on  three  successive  days.  On  the 
fourth  day  he  sent  out  scouts  again,  saying:  "Warriors,  should  one 
of  your  grandfathers  be  there,  do  not  kill  him."  They  met  a  buf- 
falo, and,  after  some  disputing,  one  shot  at  it,  and  the  buffalo 
kired  him.  The  survivors  reported  this  to  the  chief,  who  said, 
"  Did  not  I  tell  you  not  to  harm  your  grandfather?  * '  On  reaching 
the  body  they  buried  it  and  passed  on.  The  next  day,  after  a 
similar  warning,  the  scouts  attacked  a  big  wolf  that  killed  one  of 
their  party ;  so  on  the  third  day,  when  they  met  a  grizzly  bear. 
On  the  fourth  day  they  came  to  the  end  of  the  sky,  which  passed 
up  and  down  very  rapidly.  Each  time  it  went  down  into  a  deep 
chasm  in  the  earth.  The  chief  warned  the  warriors  to  jump  across 
without  fear.  He  was  the  first,  and  all  but  one  followed  in  safety. 
One  failed,  and  the  end  of  the  sky  carried  him  down  into  the  earth. 
So  they  went  and  went,  for  days.  At  last  they  saw  a  very  high 
hill  and  a  dense  cedar  forest.  The  men  had  .become  tired  of  jour- 
neying so  far.  "Well,  warriors,'*  said  the  chief,  "we  are  going 
thither.  We  will  then  return  home.'*  Four  scouts  were  sent  out. 
They  saw  the  smoke,  but  could  not  find  the  lodge.  It  was  not  till 
the  fourth  day  that  the  scouts  for  that  day  found  the  lodge,  which 
all  entered.  There  sat  a  very  aged  man,  with  an  unusually  large 
head  ahd  plenty  of  white  hair.  (He  was  a  Thunder.)  The  old  man 
thought,  "  Though  my  brothers  may  have  much  trouble  by  going 
to  so  great  a  distance  hunting  for  game,  some  men  have  brought 
themselves  right  into  this  lodge,  where  I  can  kill  them  with  case.'* 
The  chief  thought,  "  Whew !  I  have  said  that  I  would  have  a  robe 
of  scalps.  I  think  that  here  is  the  very  thing.  I  will  have  it." 
By  and  by  another  old  man  entered,  bringing  a  black  bear.  He, 
too,  had  a  large  head,  and  his  hair  was  very  red.  A  third  old  man, 
with  very  yellow  hair,  came  with  a  buffalo.  The  fourth  brother, 
who  had  very  greei\  hair,  brought  the  body  of  a  man  ;  and  he  who 
had  red  hair  said,  "  Brother,  have  these  men  eaten  ?  "     "  No,  they 
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have  not  eatea.     Cook  for  them  slices  of  squash,"  said  the  one 
with  white  hair;  and  they  cooked   the   ears   of  the  dead   num. 
"We  do  not  eat  such  things,"  said  the  chief.     ^'If  so,  what  do 
you  eat?"  said  the  old  man,  pretending  that  he  thought  they  did 
not  like  sliced  squash-     *'  Cook  ye  fine  sweet  com  for  them/'  said 
he,  meaning  lice.     When  the  chief  saw  what  it  was,  he  said,  "  We 
do  not  eat  such  things. ' '     And  one  of  the  Thunders  said,  *•  Let 
Uiem  cook  the  bear  and  buffalo  for  themselves."     And  the  men 
were  glad.     Having  done  their  own  cooking,  they  had  pleasure  in 
eating.     Then  it  was  night.     After  the  meal  the  man  with  white 
hair  said,  "  Grandchild,  if  a  man  travels  he  has  plenty  of  things  to 
talk  about.     Tell  about  yourself."     "  True,  grandfather,"  said  the 
chief,  "  you  are  grown,  and  are  an  old  man,  so  you  must  know  a 
great  many  things.     So  you  can  tell  about  yourself  first."     "  Well, 
grandchild,  though  I  am  an  old  man,  I  hEave  nothing  to  tell  about 
myself;  but  I  will  tell  a  myth."     "  Once  upon  a  time,  grandchild, 
there  was  an  old  man,  who  lived  with  his  three  brothers.     The 
brothers  went  far  away  to  hunt  game ;  but  they  returned  home  at 
night.     Once  when  the  old  man  was  the  only  one  taking  care  of 
the  lodge,  a  great  many  people  entered  it.     The  old  man  thought, 
'  Though  my  brothers  have  undergone  much  in  travelling  so  far 
after  game,  I  will  kill  a  great  many  persons  right  at  home.*     Come, 
grandchild,  now  is  your  turn."     "Yes,  grandfather,  let  me  tell  a 
myth.     Once  there   was  a  powerful  chief,   who  had  a  lazy  son. 
Though  his  father  frequently  urged  him  to  travel,  he  would  not 
heed  him.     He  had  not  the  least  desire  to  do  anything.     By  and 
by  the  son  said  that  he  was  going  to  fast,  so  his  mother  made  a 
lodge  for  him.     As  he  fasted,  he  thought  he  would  like  to  wear  a 
robe  of  scalps,  so  he  went  on  the  war-path  with  many  followers. 
And  there  were  four  old  men  who  lived  together.     The  chief  and 
his  party  went  thither.     When  they  reached  the  lodge  the  leader 
sat  thinking,  '  I  have  said  I  will  wear  a  robe  of  scalps.     Truly,  this 
is  a  good  robe.     I  will  have  it.'     One  of  the  old  men  had  white 
hair,  one  had  red,  the  third  had  yellow,  and  the  fourth  green  hair.** 
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And  the  old  man  laughed  at  him,  "  Ha !  Ha  !  Ha !  My  grandchild 
has,  I  think,  guessed  the  very  thing."  That  night  the  chief  lay 
with  his  eye  peeping  through  a  hole  in  his  robe,  as  he  wislied  to 
watch  the  old  men.  He  told  his  men  not  to  sleep.  While  they 
were  lying  the  first  old  man  lifted  his  head  very  cautiously,  and 
looked  at  the  (supposed)  sleepers.  At  last  the  old  man  seized  his 
hammer,  but  just  then  the  chief  sprung  to  his  feet,  whirled  his  club, 
and  at  the  fourth  time,  said,  **  Kau."  He  killed  the  four  old  men. 
"  Warriors,  arise,  and  take  the  hair  of  all ;  take  each  scalp  in  one 
piece."  Then  they  went  home.  When  they  reached  the  end  of 
the  sky  the  chief  made  his  men  jump  across  in  advance  of  him. 
Running  very  fast,  he  made  a  flying  leap,  bringing  up  the  man  from 
the  ground,  and  reaching  the  other  side,  both  being  alive.  He  did 
in  like  manner  at  the  graves  of  those  who  were  killed  by  the  bear, 
wolf,  and  buffalo.  Thus  it  happened  that  he  took  all  of  his  men 
home  alive.  As  they  went  home  they  saw  the  many  villages  which 
they  had  reported  to  the  chief  on  their  former  march.  *'  Well, 
warriors,"  said  the  chief,  "you,  too,  shall  wear  robes  of  scalps." 
So  he  killed  the  people  of  four  villages  with  his  club,  and  gave  to 
each  of  his  friends  enough  scalps  for  a  robe.  And  they  reached 
their  own  village,  and  all  his  villages  made  him  head  chief,  and  he 
governed  them. 

Tlie  President  inquired  whether  the  legend  was  taken  literally 
from  the  Indians,  and  Mr.  Dorsey  replied  that  he  wrote  it  out  as 
dictated  to  him  by  one  of  them. 

Prof.  Mason  referred  to  the  tendency  of  such  stories  to  grow  by 
repetition. 

Mr.  Dorsey  said  he  had  oflen  obtained  two  or  three  different 
versions  of  the  same  myth. 


TfflRTY-NiNTH  Regular  Meeting,  May  3,  1881. 

Dr.  Clay  MacCauley  read  a  paper  entitled  Personal  Charac- 
teristics OF  THE  Florida  Seminoles. 
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Dr.  MacCauley  prefaced  his  paper  with  a  statement  of  some 
interesting  facts  he  had  found  in  taking  a  census  of  the  Florida 
Indians.  Chief  among  them  was  the  peculiarity  of  special  moment 
to  the  future  of  the  tribe,  that,  while  Seminole  society  is  polyga- 
mous, the  number  of  males  in  it  between  five  and  twenty  years  of 
age  far  exceeds  that  of  the  females  less  than  twenty  years  old. 

In  reference  to  the  personal  characteristics  of  this  tribe  of  Indians 
the  speaker  turned  attention  to  their  physique,  their  manner  of 
clothing  themselves,  their  personal  adornment,  and  their  psychical 
qualities,  successively,  giving  ample  description  and  copious  illus- 
tration to  each  part  of  his  subject. 

The  paper,  of  which  it  is  difficult  to  make  a  proper  abstract, 
closed  with  the  words:  "Recalling,  then,  what  I  have  recorded  of 
my  observations  of  the  personal  characteristics  of  the  Florida 
Indians,  they  present  themselves  as  a  unique  people,  as  a  rule,  su- 
perior to  a  high  degree  in  their  ph)rsical  development  of  form  and 
feature,  novel  and  curious  in  their  costume,  and  peculiar  in  the 
ornamentation  of  their  persons  and  clothing ;  and,  so  far  as  per- 
sonal characteristics  distinctively  psychical  are  concerned,  as  a 
people,  not  only,  as  was  hitherto  acknowledged,  brave  in  warfare, 
and  proud  and  independent  in  their  relations  with  the  white  man, 
but  also  well  endowed  with  the  gentler  and  more  attractive  personal 
traits,  amiability,  truthfulness,  frankness,  and  geniality  in  their  in* 
tercourse  with  those  who  have  gained  their  confidence,  and  gifted 
with  comparative  excellence  of  intellectual  faculties  and  activity, 
patience,  and  persistence  in  mental  effort.'* 

At  the  conclusion  of  the  paper  Prof.  Mason  inquired  whether  the 
well  developed  limbs  described  as  characteristic  of  the  Seirinoles 
might  not  in  some  cases  be  due  to  bandaging  and  other  artificial 
devices  sometimes  resorted  to  by  savages. 

Dr.  MacCauley  replied  that,  as  the  children  always  go  naked, 
this  was  impossible ;  and  he  was  sure  that  no  such  practices  pre- 
vailed.    In  answer  to  further  questions,  he  stated  that  the  hole 
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pierced  in  their  ears  were  very  small,  but  often  numerous ;  that  he 
had  not  seen  shells  or  pearl  beads  used  as  ornaments. 

Dr.  Antisell  asked  what  the  Government  was  doing  to  benefit 
these  Indians,  and  Dr.  MacCauley  replied  that  nothing  was  being 
done ;  that  the  Seminoles  refused  to  accept  any  aid,  and  were  in- 
dependent without  any.  The  attempt  of  Capt.  Pratt  to  obtain 
from  them  students  for  his  school  at  Carlisle  had  been  repelled  with 
indignation.  In  reply  to  a  question  by  Mr.  Thomas,  he  further 
stated  that  the  Creek  and  Seminole  languages  were  originally  the 
same,  but  that  at  present  the  several  gentes  of  the  Seminoles  were 
not  homogeneous.  The  Otter,  Tiger,  and  Wind  gentes  are  the 
ruling  ones. 

The  President  called  attention  to  the  term  Seminole,  which 
properly  signifies  renegade,  scattered,  or  dispersed,  and  has  been 
fastened  upon  these  Indians  because  they  refused  to  go  with  the 
body  of  their  tribe  after  the  war  with  the  United  States.  He 
further  remarked  that  with  these  Indians  clothing  seemed  fo  have 
been  originally  used  for  ornament  rather  than  protection.  The 
lower  garment,  or  petticoat,  described  by  Dr.  MacCauley,  was  for- 
merly the  only  one  worn  by  the  women,  who  had  no  sense  of 
modesty  which  required  them  to  clothe  the  breasts.  The  short 
upper  garment,  now  worn  as  described  in  the  paper,  was  a  modem 
innovation  probably  taken  from  the  whites.  He  also  spoke  of  the 
turban,  which  was  originally  purely  ornamental,  and  was  often 
made  in  fantastic  fashions  out  of  the  skins  of  the  heads  of  animals 
or  large  birds. 

Prof.  Mason  called  attention  to  the  law  of  ethnic  progress  that 
customs  relating  to  clothing,  ornamentation,  &c.,  yield  less  readily 
and  quickly  to  the  influence  of  contact  with  civilized  races  than  do 
those  of  a  more  practical  or  industrial  character,  such  as  arms, 
agricultural  and  mechanical  implements  and  pottery.  He  had  often 
been  surprised  to  observe  along  what  irregular  and,  as  it  were, 
irrationally  drawn  lines  civilization  advances. 
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Fortieth  Regular  Meeting,  May  17,  i88x. 

« 

Dr.  W.  J.  Hoffman  read  a  paper  entitled  TkiE  Appucation  or 
Gestures  to  the  Interpretation  of  Fictographs.  The  fidr 
lowing  is  an  abstract  of  the  paper  : 

The  speaker  stated  that,  apart  from  the  direct  representation  of 
objects  in  the  picture  writings  of  the  North  American  Indians, 
those  subjective  ideas  which  were  beyond  the  range  of  the  artist's 
skill  formed  the  parts  most  difficult  of  interpretation.  As  attempts 
at  the  reproduction  of  gesture  lines  are  of  frequent  occurrence  in 
pictographs  whose  meaning  is  known  to  us,  it  was  suggested  that  a 
knowledge  of  the  gesture  language  was  essential  in  deciphering 
others,  the  import  of  which  was  unknown.  Numerous  examples 
were  submitted  illustrating  the  gesture  origin  of  apparently  unin- 
telligible characters,  but  as  the  nature  of  the  paper  demanded 
illustration  on  the  black-board  it  is  impossible  to  attempt  an  abstract 
satbfactorily. 

Col.  Mallery  remarked  that,  as  Dr.  Hoffman  and  he  had  been 
working  together  on  the  subject  of  the  paper,  with  constant  inter- 
change of  views,  he  naturally  had  no  criticism  to  offer  upon  it.  It 
was,  however,  of  interest  to  mention  that  the  idea  which  had  borne 
fruit  in  the  present  paper  was  suggested  by  him  in  some  sentences 
of  a  paper  read  before  this  society  on  October  21,  1879 — to  the 
effect  that  Indians  and  other  peoples  among  whom  neither  alphabetic 
nor  phonetic  writing  was  known,  and  whose  artistic  skill  was  limi- 
ted to  the  rude  outline  portraiture  of  a  few  objects,  would,  in  seek- 
ing to  represent  ideas  graphically,  resort  to  the  lines  of  gesture 
signs  already  used  by  them  with  distinct  signification.  This 
deduction  at  the  time  was  supported  by  little  ascertained  proof,  but 
the  subsequent  studies  both  of  signs  and  of  pictographs  had  estab- 
lished it  to  be  correct,  of  which  the  paper  read  was  sufficient 
evidence  to  the  Society.  The  same  illustrations  drawn  on  the 
black-board  by  Dr.  Hoff'man  had  also  been  drawn  by  him,  together 
with  others,  for  the  engraver,  and  will  be  produced  under  one  of 
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the  headings  of  a  work  on  sign  language,  which  itself  formed  part  of 
the  Annual  Report  of  the  Bureau  of  Ethnology  now  in  press.*  Its 
publication  will  direct  attention  to  the  interpretation  of  ideographic 
characters  in  many  parts  of  the  world,  through  the  significance 
of  gesture  signs,  and  also  react  upon  the  scientific  study  of  sign 
language  as  a  former  general  mode  of  communication  between  men. 
Though  the  published  presentation  of  the  suggestion  had  hitherto 
been  imperfect,  he  had  already  received  gratifying  assurances  from 
European  scholars  of  their  success  in  discovering  gesture  signs  in- 
cluded in  Egyptian  and  Akkad  glyphs,  as  well  as  in  the  radicals  of 
those  languages.  Mr.  Hyde  Clarke,  Vice-President  of  the  Anthro- 
pological Institute  of  Great  Britain  and  Ireland,  had  specially 
shown  interest  in  the  investigation. 

President  Powell  was  glad  to  note  that  rational  principles  and 
methods  were  being  applied  to  the  solution  of  such  questions.  The 
true  value  of  facts  consists  in  their  proper  and  rational  interpretation. 
Human  history  is  being  rewritten  to  satisfy  this  sentiment.  The 
isolated  facts  of  the  old  style  of  chronological  history  are  useless, 
and  now  it  is  necessary  to  go  over  the  ground  again,  for  the  purpose 
of  deducing  from  them  the  laws  of  progress  and  of  society.  It  is 
the  same  with  ethnological  facts.  These  pictures  convey  no  mean- 
ing in  themselves,  and  the  work  of  true  science  is  to  discover  such 
laws  as  will  lead  to  their  proper  interpretation. 


Forty-First  Regular  Meeting,  June  7,  1881. 

Professor  Samuel  Porter  read  a  paper  entitled  Vowel  Systemi 
ZATiON,  of  which  the  following  is  an  abstract : 

On  the  theory  of  Helmholtz,  the  character  of  each  vowel  is  pro- 
duced by  the  reenforcement  of  harmonic  tones  in  the  oral  cavity. 
That  of  Bonders  finds  it  in  the  noises  that  go  with  the  tone.  The 
truth  lies  in  a  combination  of  the  two. 

*  •«  Sign  Language  among  North  American  Indians  compared  with  that  among 
Other  Peoples  and  D^af-Mutes.**  By  Garriclc  Mallery.  In  "Annual  Report  of 
die  Bureau  of  Ethnology,"  1879-80,  pp.  269-508. 
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In  dsmfymg  the  rowch  we  are  to  look  to  the  poadons  and  mo- 
ttODS  of  the  organs.    The  scheme  of  Mr.  A.  M.  Bdl  assigns  to 
each  vowel  a  dbtinct  palato-lingual  position,  to  which  may  be 
superadded  a  labial  or  a  nasal  modification.    It  divides  the  vowels, 
"horizontally,"  into  "back,"  "front,"  and  "mfaced,"  as  the  place 
of  closest  constriction  falls  on  the  soft  or  on  the  hard  palate  or  in 
some  sort  between  the  two.    These  it  subdivides,  "vertically**  (so 
described  with  questionable  propriety,  the  subdivision  being  as 
truly  horizontal  as  the  main  division),  into  "high,"  "mid,"  and 
"low."     High-back:  p^^l.     Mid-back:  m^t.     Low-back:  saw. 
High-front:  sef.    Mid-front:  Hi  (Ft.).    Low-front:  th^r.    High- 
mixed:    earth.      Mid-mixed:    gab^  (Ger.)      Low-mixed:    b/rd. 
These  are  the  "primary"  of  Mr.  Bell  and  the  "narrow"  of  Mr. 
Henry  Sweet ;  and  for  each  there  is  a  corresponding  *  *  wide :  * ' — e.  g. 
narrow:  p^^l,  txh^  th^r;  wide:  p/11,  p^,  that.     Labials  are  called 
"round;"    thus,  p^l  is  high-back-narrow-round.     Mr.  Bell  ex- 
plains the  wide  by  an  expansion  of  the  phar3mx ;  Mr.  Sweet,  by  a 
depression  of  the  upper  surface  of  the  tongue.     In  this  Prof.  Porter 
agrees  substantially  with  Mr,  Sweet ;  but,  instead  of  two,  he  would, 
for  nearly  all  the  vowels,  mark  four  degrees,  which  he  would  call 
closcy  half-open^  open,  and  open-depressed.     Thus,  the  /  half-open,  as 
Frenchn\cn,  Germans,  and  Scotchmen  pronounce  b/*t,  is,  s/ck,  posi- 
t/bn,  &c.     The  open  depressed,  a  drawling,  dialectic  pronunciation 
of  the  short  stopped  vowels,  i,  e,  tf ,  and  others ;  or,  sometimes, 
properly  used  for  emphasis ;  a  natural  concomitant  of  nasalization ; 
also,  the  initial  of  some  diphthongs,  a  depressed  degree  of  the  open 
n,  in  hut,  being  the  initial  of  our  long  /. 

Prof.  Porter  would  make  only  a  two-fold  instead  of  the  three-fold 
subdivision  of  the  "mixed,"  and  would  place  in  this  class  the 
French  eu  in  most  cases,  and  the  German  o  in  at  least  many  cases, 
and  not  among  the  "front"  as  a  labialized  e,  as  do  Messrs.  Bell 
and  Sweet ;  and  would  place  here  the  u  in  t/p,  hut,  instead  of  among 
the  "  back  "  vowels. 

Concerning  the  Italian  a,  the  a  in  father,  ask^peiss,  etc,  ProlL 
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Porter  maintains  that  the  place  of  constriction  is  not  on  tongue 
and  palate,  but  between  the  back  wall  of  the  pharynx  and  the 
tongue  at  or  just  above  the  epiglottis.  It  belongs,  therefore, 
not  among  the  '*back**  vowels,  but  in  a  class  by  itself;  and  with 
this  agrees  the  fact  that  the  more  open  form  of  this  vowel  is  the 
naturally  long,  while  for  all  others  the  open,  or  ''wide,*'  is  the 
naturaljy  short.  It  is  important  to  notice  that  the  guttural  passage, 
lYit  fauces,  may  be  so  adjusted  as  to  make  a  compartment  distinct 
from  the  fore  part  of  the  mouth,  and  separated  on  the  anterior 
edge  of  the  ramus  of  the  lower  jaw.  With  the  tongue  for  a  floor, 
pharyngeal  muscles  for  side  walls,  the  elastic  curtain  of  the  soft 
palate  for  a  roof,  the  muscular  "pillars  of  the  fauces**  flanking  the 
entrance,  we  have  a  chamber  highly  dilatable  and  contrartible  and 
adjustable  in  various  ways.  Prof.  Porter  holds  that,  for  the  Italian 
tf,  the  resonance  chamber  is  limited  to  the  compartment  made  by 
this  passage  and  the  lower  part  of  the  pharynx.  For  the  proper 
*'back**  vowels,  oo,  o,  and  au,  the  soft  palate  is  curved  forward 
toward  the  tongue,  contracting  the  entrance  and  at  the  same  time 
the  walls  of  the  passage,  and  extending  the  resonance  chamber 
forward. 

The  number  of  possible  vowel-modifications  being  theoretically 
infinite,  a  perfect  system  will  mark  just  so  many  distinctions  as  will 
seem  to  be  necessary  and  sufficient,  considered  as  approximative 
points  of  reference. 

Mr.  Ward  called  attention  to  the  similarity  of  the  conclusions 
reached  by  Prof.  Porter  to  those  which  he  had  announced  in  a  paper 
read  before  the  Society  on  the  21st  of  December  last,  and  read  a 
paragraph  from  the  abstract  of  that  paper  as  printed  in  the  * 'Abstract 
of  Transactions,**  (p.  106).  He  also  testified  to  the  general  ration- 
ality and  correctness  of  the  order  in  which  Prof.  Porter  had 
arranged  the  principal  vowels  with  respect  to  the  probable  location 
of  the  sound  in  the  mouth  and  pharynx.  He  commented  upon 
Bell's  chart  representing  his  system  of  vowel  sounds,  and  pointed 
out  a  number  of  inconsistencies  in  it. 


P)pesidenc  Pbwen  Mid  that  in  cooseqaeace  of  Ae  infiintr 
of  poaubte  sotnids,  it  wa»  imposRf^  to  cbsBify  them  eacept  bf 
types.  No  two  persons  speak  alike;  no  two  voices  ate  alike;  and 
ittstriiinental  tests  ha?e  shown  that  tfie  same  peoas  camoflt  pB»- 
nonnce  the  saine  vowel  twice  in  predsd  j  tht  same  way.  Feol 
Bell  had  freqoently  demonstrated  this  by  means  of  tfie  tdeplHme^ 
The  effect  on  the  instrument  was  different  with  each  aflmmtj  snd 
having  made  a  soond  once  he  foond  tiiat  be  could  never  cxacdf 
repeat  it.  The  passage  of  a  vibration  of  air  throqgh  tiie  imifiini 
mechan»m  of  the  human  voice  is  so  heterogeneous  in  its  chamder 
that  it  is  impossible  for  two  men  to  utter  predsdjr  the  same  sound. 
Two  sounds  thus  made  may  be  very  nearly  but  caimot  be  encfly 
thcf  same! 

In  the  course  of  his  work  during  several  years  past,  in  endeavor* 
ing  to  devise  an  alphabet  with  which  to  write  the  soun<b  embraced 
in  various  Indian  languages,  he  had  come  to  the  conclusion  that  he 
could  not  describe  sounds  by  describing  the  way  in  which  they  are 
made ;  that,  in  the  present  state  of  the  science  of  phonology,  it 
was  only  possible  to  compare  them  with  those  by  which  they  would 
be  recognized.  He  could  only  describe  the  way  in  which  some- 
thing like  the  sound  is  made.  He  therefore  thought  that  a  com- 
mon system  of  pronunciation  for  all  languages  was  a  physical 
impossibility. 


Forty-Second  Regular  Meeting,  June  21,  1881. 

Prof.  G.  Brown  Goode  read  a  paper  entitled  The  Fishermen  or 
THE  United  States.     The  following  is  an  abstract : 

For  every  man  engaged  in  the  fisheries  there  is  at  least  one  other 
man  who  is  dependent  to  a  considerable  extent  upon  his  labors 
for  support.  To  the  class  of  "shoresmen  "  belong  (i)  the  capital- 
ists who  furnish  supplies  and  apparatus  for  the  use  of  the  active 
fishermen ;  (2)  the  shopkeepers  from  whom  they  purchase  pro- 
visions and  clothing ;  and  (3)  the  skilled  laborers  who  manufacture 
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for  them  articles  of  apparel,  shelter,  and  the  apparatus  of  the  trade. 
In  addition  to  the  professional  fishermen,  there  is  a  large  class  of 
men  who  have  been  called  "semi-professional**  fishermen — men 
who  derive  from  the  fisheries  less  than  half  of  their  entire  income. 
Taking  into  account  all  those  persons  who  are  directly  employed  in 
the  fisheries  for  a  larger  or  smaller  portion  of  the  year,  those  who 
are  dependent  upon  fishermen  in  a  commercial  way  for  support, 
and  the  members  of  their  families  who  are  actually  dependent  upon 
their  labors,  it  cannot  be  far  out  of  the  way  to  estimate  the  total 
number  of  persons  dependent  on  the  fisheries  at  from  800,000  to 
1,000,000. 

The  total  value  of  the  product,  to  the  producers ^  of  the  fisheries  of 
the  United  States  has  not  yet  been  definitely  determined ;  but  it  will 
doubtless  prove  to  be  somewhere  near  forty-five  millions  of  dollars.' 
The  value  of  the  product,  when  it  reaches  the  consumer  is  at  least 
^250,000,000.  Of  the  thirty-one  States  and  Territories  whose 
citizens  are  engaged  in  the  fishery  industry,  seventeen  have  more 
than  a  thousand  professional  fishermen.  The  most  important  of 
these  States  is,  of  course,  Massachusetts,  with  from  eighteen  to 
twenty-five  thousand  men.  Second  stands  Maine,  with  ten  to 
twelve  thousand,  unless  indeed  the  16,000  oystermen  of  Virginia 
and  the  15,000  of  Maryland  are  allowed  to  swell  the  totals  for 
those  States.  Maine,  however,  stands  second  so  far  as  the  fisheries 
proper  are  concerned.  Third  comes  New  York  with  about  5,000 
men,  then  New  Jersey  with  4,000,  North  Carolina  with  3,500, 
Oregon  with  its  horde  of  salmon  fishermen,  2,500  in  number, 
Florida  with  2,100,  Connecticut  and  California  with  about  2,000 
each,  Michigan  with  1,781,  Wisconsin  with  800,  Georgia  with 
1,400,  Ohio  with  1,046,  Delaware,  Rhode  Island,  and  South 
Carolina,  each  with  about  1,000,  New  Hampshire,  Alabama, 
Louisana,  and  Texas  with  about  400  each,  and  Mississippi  with 
only  60. 

The  majority  of  our  fishermen  are  native-bom  citizens  of  the 
United  States,  although  in  certain  localities  there  are  extensive 
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conununities  of  foreigners.  Most  numerous  of  these  are  the  natims 
of  the  British  provinces,  of  whom  there  are  at  least  4,000  employed 
in  the  fisheries  of  New  England.  There  are,  probably,  not  less 
than  2,000  Portuguese,  chiefly  the  natives  of  the  Azores  and  of  the 

m 

Cape  Verd  Islands.  Very  many  of  the  Portuguese  have  brought 
theu:  families  with  them,  and  have  built  up  extensive  communities 
in  the  towns  whence  they  sail  upon  their  fishing  voyages.  There 
are  also  about  1,000  Scandinavians,  1,000  or.  more  of  Irish  and 
English  birth,  a  considerable  number  of  French,  Italians,  Austrians, 
MinorcanSi  Slavs^  Greeks,  Spaniards,  and  Germans.  In  the  whaling 
fleet  may  be  foimd  Lascars,  Mala3rs,  and  a  larger  number  of  Kanar 
kas,  or  natives  of  the  various  South  Sea  ](slands.  In  the  whale 
fishery  of 'Southern  New  England,  a  considerable  number  of  men 
of  partial  Indian  descent  may  be  found,  and  in  the  fisheries  of  the 
Great  Lakes — especially  those  of  Lake  Superior  and  the  victpity  o£ 
Mackinaw — ^Indians  and  Indian  half-breeds  are  employed* 

The  salmon  and  other  fisheries  of  Puget  Sound  are  prosecuted 
chiefly  by  the  aid  of  Indian  fishermen.  In  Alaska,  where  the 
population  depends  almost  entirely  upon  the  fisheries  for  support, 
the  head  of  every  family  is  a  professional  fisherman,  and,  upon  a 
very  low  estimate,  one-fourth  of  the  inhabitants  of  Alaska  should 
be  considered  as  fishermen.  Few  of  them  catch  fish  for  the  use  of 
others  than  their  own  immediate  dependents.  Only  one  Chinaman 
has,  as  yet,  enrolled  himself  among  the  fishermen  of  the  Atlantic 
coast,  but  in  California  and  Oregon  there  are  about  4,000  of  these 
men,  all  of  whom,  excepting  about  300,  are  employed  as  factory 
hands  in  the  salmon  canneries  of  the  Sacramento  and  Columbia 
basins.  The  300  who  have  the  right  to  be  classed  among  the 
actual  fishermen,  live  for  the  most  part  in  California,  and  the 
product  of  their  industry  is,  to  a  very  great  extent,  exported  to 
China ;  although  they  supply  the  local  demands  of  their  country- 
men resident  on  the  Pacific  coast. 

The  negro  element  in  the  fishing  population  is  somewhat  exten- 
sive.    We  have  no  means  of  ascertaining  how  many  of  thb  race 
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are  included  among  the  native  born  Americans  returned  by  the 
census  reporters.  The  shad  fisheries  of  the  South  are  prosecuted 
chiefly  by  the  use  of  negro  muscle,  and  probably  not  less  than  four 
or  five  thousand  of  these  men  are  employed  during  the  shad  and 
herring  season  in  setting  and  hauling  the  seines.  The  only  locality 
where  negroes  participate  to  a  large  extent  in  the  shore  fisheries  is 
Key  West,  Fla. ,  where  the  natives  of  the  Bahamas — both  negro  and 
white — are  considered  among  the  most  skillful  of  the  sponge  and 
market  fishermen.  Negroes  are  rarely  found,  however,  upon  the 
sea-going  fishing  vessels  of  the  North.  There  is  not  a  single  negro 
among  the  5,000  fishermen  of  Gloucester,  and  their  absence  on  the 
other  fishing  vessels  of  New  England  is  no  less  noteworthy.  There 
is,  however,  a  considerable  sprinkling  of  negroes  among  the  crews 
of  the  whaling  vessels  of  Provinceton  and  New  Bedford,  the  latter 
alone  reporting  over  200.  These  men  are,  for  the  most  part,  na- 
tives of  the  West  India  Islands,  such  as  Jamaica*  and  St.  Croix, 
where  the  American  whalers  engaging  in  the  Atlantic  fishery  are 
accustomed  to  make  harbor  for  recruiting  and  enrolling  their  crews. 
As  a  counterpart  of  the  solitary  Chinaman  engaged  in  the  Atlantic 
fisheries  we  hear  of  a  solitary  negro  on  the  Pacific  coast,  a  lone 
fisherman,  who  sits  on  the  wharf  at  New  Tacoma,  Washington  Ter- 
ritory, and  fishes  to  supply  the  local  market. 

The  number  of  foreign  fishermen  in  the  United  States,  excluding 
5,000  negroes,  and  8,000  Indians  and  Esquimaux,  who. are  consid- 
ered to  be  native-born  citizens,  probably  does  not  exceed  10  to  12 
per  cent,  of  the  total  number,  as  is  indicated  by  the  figures  which 
have  already  been  given.  Considerably  more  than  one-half  of  the 
fishing  population  of  the  United  States  belongs  to  the  Atlantic 
coast  north  of  the  capes  of  Delaware ;  of  this  number  at  least  four- 
fifths  are  of  English  descent.  They  are  by  far  the  most  interesting 
of  our  fishermen,  since  to  their  number  belong  the  20,000  or  more 
men  who  may  properly  be  designated  the  "sailor  fishermen*'  of 
the  United  States, — the  crews  of  the  trim  and  enterprising  vessels 
of  the  sea-going  fishing  fleet  which  ought  to  be  the  chief  pride  of 
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the  Americsn  marine,  and  irttich  i»  of  soch  impaTtamcc  to  our 
cooniiy  as  a  trai&iDg  school  for  maiioeis,  and  as  a  medium  thiongfa 
which  one  of  the  most  ralnaUe  food  rsootccs  of  the  conrinent  » 
made  available. 

I^of.  Goode  referred  to  the  mental  and  physical  traits  of  the 
Neir  England  fiibennen,  their  enterprise  as  shown  m  their  rcadi- 
aem  to  adopt  improved  methods,  their  intelligence  and  public 
^rit.  He  spoke  also  of  the  eddcatioo  of  the  yoang  febermen, 
and  the  injury  to  good  seamanship  resulting  from  the  costom  of 
deferring  the  shipment  of  boys  who  fonnerly  entered  the  bisiness 
at  the  age  of  ten  or  twelve  but  who  now  remain  on  shore  until  they  are 
fineen  or  sixteen,  and  have  had  their  perceptive  faculties  dnlled  by 
school  training.  Reference  was  made  to  the  morality  of  the  fisher- 
men, the  strict  observance  of  the  Sabbath  to  be  met  with  among  lai^e 
claaseii  of  them,  and  the  entire  absence  of  ardent  spirits  on  the  fish- 
ing vcsscIk.  Tiic  character  of  their  favorite  books  and  newspapers, 
their  amusements,  their  dialect  and  their  superstitions  were  dis- 
cussed. The  chief  diseases  were  noted  to  be  dyspepsia  and  rheu- 
matism. They  arc,  as  a  rule,  long  lived,  though  the  fishing  popu- 
lation of  large  ports  like  Gloucester  is  decimated  by  disaster  every 
year  or  two.  The  financial  profits  vary  from  ^r,ooo  to  $ioo  a  year 
for  each  man,  lliough  sometimes  a  year's  work  results  solely  in  an 
embarrassing  burden  of  debts. 

Prof.  Mason  expressed  surprise  at  the  statement  made  in  the 
paper  that  tiic  quality  of  American  fishermen  was  deteriorating,  in 
consequence  of  the  superior  educational  facilities  now  enjoyed  by 
the  |)eople,  Prof.  Goodc  accounted  for  it  by  the  fact  that  education 
tended  to  deter  bright  boys  from  engaging  in  the  business.  The 
paper  was  further  discussed  by  Dr.  Morgan  and  others. 

Tlic  sccoiul  paper  was  by  Major  A.  M.  Hancock,  of  Maryland, 
on  PKtnisTt)Ric  Discoveries  in  the  South  of  Spain,  where  he 
wai,  for  nearly  seventeen  years,  United  States  consul. 

The  iMpCT  was  delivered   extemporaneously  and   illustrated  by 
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maps,  charts,  and  specimens.     From  a  stenographic  report  the  fol- 
lowing abstract  of  the  paper  has  been  prepared  : 

The  speaker  described  certain  remarkable  prehistoric  remains 
which  had  been  discovered  while  he  was  President  of  the  Pre- 
Mstoric  Society  of  the  South  of  Spain. 

The  first  of  these  were  found  in  a  cave  which  was  called  the 
"Cave  of  the  Bats,'*  situated  in  the  neighborhood  of  AlbuQal, 
between  Malaga  and  Almeria.  It  is  called  by  that  name  because 
when  first  discovered  it  was  literally  filled  with  bat -guano.  This 
was  cleared  away,  and  within  were  found,  first,  three  skeletons  in  a 
sitting  posture,  the  center  one  of  which,  that  of  a  woman,  having 
still  remaining  upon  her  skull  a  crown,  weighing  about  i^  ounces 
of  pure  gold,  24  carats  fine.  She  also  had  on,  at  the  time  of  her 
death,  a  tunic,  made  of  the  well  known  esparto  grass,  very  finely 
made.  The  other  two  were  dressed  pretty  much  the  same,  except 
that  the  tunics  were  made  of  coarser  but  sound  material. 

Farther  in  were  found  three  more  skeletons,  one  of  which  had 
the  skull  crushed  between  two  stones,  indicating,  as  he  supposed, 
that  the  man  had  been  executed.  Beside  him  was  found  an  esparto 
bag  containing  food  carbonized  by  the  atmosphere,  and  another 
containing  hatchets  and  arrow-heads,  specimens  of  which  were 
exhibited,  and  of  which  he  was  supposed  to  be  a  maker. 

At  another  point  in  this  cave  were  found  twelve  skeletons  ar- 
ranged in  a  semi-circle,  one  of  which  occupying  a  central  position 
was  that  of  a  woman  having  on  a  hide  tunic  laced  up  under  the 
left  arm.  Each  of  these  skeletons  was  in  a  fair  state  of  preserva- 
tion when  found,  but  on  exposure  to  the  air  they  crumbled  to  dust. 

Still  farther  internally  fifty  skeletons  were  found  together,  whose 
character  and  surroundings  indicated  that  they  were  warriors. 
Lying  all  about  them  we're  many  stone  arrow-heads. 

The  speaker  next  described  a  stone  temple,  as  he  called  it,  being 
in  the  nature  of  an  enormous  dolmen,  or  cromlech,  situated  on  the 
outskirts  of  the  city  of  Antequera,  and  known  as  La  Cueva  de 
Mengal. 
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It  is  built  on  an  artificial  mound,  of  which  there  are  two  others. 
The  structure  described  is  90  feet  long,  14  feet  wide  at  its  western 
end,  18  feet  in  the  center,  and  at  the  beginning  of  the  vestibule 
aboat  7  feet  wide,  and  about  10  feet  high.  The  five  covering 
stones  weigh  450  tons.  From  the  western  end  to  the  entrance  of 
the  vestibule  it  is  59  feet,  and  the  vestibule  is  31  feet  in  length. 

Immediately  in  front  of  this  temple  is  a  mountain,  called  La  . 
Pefia  de  los  Enamorados,  presenting  at  its  summit  a  perfect  figure 
of  the  human  profile.  As  all  other  prehistoric  caves  of  which  he 
had  any  knowledge  faced  directly  east,  his  theory  of  this  was  that 
it  was  not  intended  as  a.  burial  mound,  as  some  supposed,  but  as  a 
temple  of  worship,  the  officiating  priest  having  La  Pefia  de  los 
Enamorados  directly  in  his  view. 

'  The  stone  that  covers  the  western  end  was  estimated  to  weigh 
160  tons.  The  nearest  point  from  which  these  huge  stones  could 
have  been  obtained  was  18  miles  distant,  with  two  rivers  inter- 
vening. 

The  speaker  also  described  a  plain  in  the  vicinity  of  Antequera, 
which  is  strewn  with  oyster  shells.  This  plain  or  basin  is  about 
1,900  hundred  feet  above  the  level  of  the  sea.  It  would  seem  to 
have  once  been  inhabited  by  prehistoric  man  who  lived  principally 
upon  oysters  and  left  their  shells  scattered  over  the  ground. 

At  the  close  of  his  remarks  Major  Hancock  presented  the  Society 
with  a  copy  of  a  work  descriptive  of  these  and  other  archseologi- 
cal  remains  in  the  south  of  Spain  entitled  Antiqiiedades  Prehistori- 
cas  de  Andahicia,  etc..  For  Don  Manuel  de  Gongora  y  Martinez. 
Madrid,  1868;  4to.,  pp.  158,  with  149  figures,  plates,  and  map;  ako 
two  i-harts  illustrating  the  profile  and  form  of  a  dolmen  described  ' 
by  Major  Hancock,  in  which  were  found  numerous  human  and 
other  reuKiins.  These  were  accompanied  by  two  worked  flints  from 
the  cave  and  jwrtion  of  a  fossil  oyster  shell  found  on  the  surface 
of  the  i>lain,  the  latter  appearing  to  consist  chiefly  of  such  shells, 
and  liaving  a  height  of  1,900  feet  above  sea  level. 
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Forty-Third  Regular  Meeting,  October  4,  1881. 

Rev.  J.  Owen  Dorsey  read  a  translation,  made  by  himself,  of  an 
Omaha  myth,  entitled  The  Orphan  and  the  Buffalo  Woman. 
The  following  is  an  abstract : 

Wahandhishige,  the  orphan,  lived  Vith  his  married  sister,  who 
was  unkind  to  him.  She  never  allowed  him  to  eat  any  choice  piece 
of  meat,  although  her  husband  was  a  good  hunter  and  brought 
plenty  of  game  to  the  lodge.  A  buffalo  woman  visited  the  orphan 
when  he  was  alone  in  the  lodge,  and  made  him  eat  some  of  the 
meat,  restoring  the  piece  from  which  it  had  been  cut  to  its  proper 
shape.  This  occurrence  was  repeated  on  three  other  days.  Then 
the  orphan  followed  the  woman,  overtaking  her  by  evening  at  a 
white  lodge  on  the  prairie.  While  he  slept  the  woman  and  lodge 
disappeared,  and  when  he  awoke  he  was  lying  on  the  grass.  This 
happened  on  four  days  in  succession.  The  myth  then  gives :  ist. 
The  adventures  of  the  woman,  after  parting  with  the  orphan ;  2d, 
The  adventures  of  the  orphan  when  in  pursuit  of  the  woman.  In 
the  first  part  is  told  the  birth  of  her  child,  the  white  calf,  (some  say 
two  calves ;)  his  abduction  by  Ishtinike,  the  deceiver ;  his  escape 
and  return  to  his  mother.  Then  follow  the  adventures  of  the  or- 
phan, showing  how  he  overcame  great  difficulties  that  were  destined 
to  hinder  his  pursuit ;  how  he  crossed  the  great  water,  a  deep  canon, 
a  tract  of  land,  covered  with  briers  and  thorns ;  and  how  he  went 
even  to  the  upper  world.  Returning  from  the  upper  world  he 
killed  a  number  of  the  buffaloes ;  then  he  took  his  family  to  his  old 
home.  He  discovered  himself  to  his  unkind  sister  and  her  husband, 
who  had  been  unfortunate  since  the  departure  of  the  orphan.  They 
received  him  and  his  family,  and  were  rewarded  by  the  return  of 
game  and  consequent  prosperity.  The  sister  profited  by  experience, 
and  was  ever  thereafter  kind  to  her  brother  and' his  family. 

The  President  of  the  Society  read  a  paper  on  the  Myths  of  the 

WlNTUNS  OF  THE  SaCRAMENTO  VaLLEY.' 

'  This  paper  will  be  published  in  a  much  enlarged  form  in  the  "  Annual  Report 
of  the  Bureau  of  Ethnology." 
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Id  reply  to  an  inquirjr  by  PioC  Masoa,  Ibjor  Pmdl  annnented 
certain  triiies  of  Indians  that  bury  dieir  dead  by  dans. 

Mr.  Hinman  stated  that  this  was  not  the  case  with  the  Dakotas. 

Prof.  Mason  remarked  that  he  had  discovered  in  the  mydis  le- 
lated  by  Mr.  Dorsey  and  Major  Powell  a  mateiial  subsCratinn  to  the 
mythical ;  that  is,  the  myth  seemed  to  account  for  the  origin  of 
inexplicable  phenomena,  by  means  of  things  no  longer  regarded  as 
mythical. 

Major  Powell  replied  that  this  idea  proceeded  from  a  mis- 
understanding of  the  nature  of  Indian  philosophy.  With  say- 
ages  the  production  of  effects  at  a  distance  from  the  cause  does 
not  require  the  intervention  of  a  material  medium.  He  reviewed 
the  progress  of  the  conception  of  wind  through  the  different 
grades  of  social  progress,  as  seen  in  the  Norse,  the  Greek,  and  the 
later  mythologies. 

In  reply  to  a  question  by  Mr.  Guss,  he  stated  that  he  presumed 
the  order  in  which  the  different  animals  were  slain  by  the  boy 
prodigy  as  he  grew  older  correctly  represented  the  degrees  of 
difficultness  with  which  the  Indians  regard  the  capture  of  these 
aninials ;  the  eagle,  which  was  the  last  named,  being  taken  by  them 
only  with  great  skill. 


Forty-Fourth  Regular  Meeting,  October  i8,  1881. 

Mr.  S.  D.  Hinman  read  a  paper  on  The  Stone  God,  or  Ora- 
cle,   OF  THE   PUTETEMNI   BaND  OF   KONKPATl  DaKOTAS. 

Tliis  oracle  was  seen  by  him  wliile  on  an  expedition  with  some 
Dakotan  Indians  across  tlie  James  River  Valley,  in  Dakota  Terri- 
tory. A  Hunkpati  man  of  the  party  gave  the  history  of  the  stone, 
and  an  account  of  its  miraculous  movement  from  the  Sacred  Hill 
to  the  old  dirt  lodge  village.  This  story  Mr,  Hinman  related. 
He  then  explained  what  the  Dakota  stone  god  is  and  the  worship 
paid  to  it.  It  was  tlien  shown  from  old  papers  preserved  by  the 
Massachusetts  Historical  Society  that  this  worship  was  probably 
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identical  in  many  Indian  tribes.  The  Oneida  stone  was  described 
as  an  illustration,  and  others  were  given  which  were  formerly  well- 
known  in  New  England  and  New  York. 

The  paper  closed  with  a  description  of  the  standing  rock  in 
Dakota  Territory,  and  the  legend  of  that  rock  was  related. 

Mr.  Guss  spoke  of  the  Oneida  stone.  He  said  that  the  word 
Oneida  meant  people  of  the  red  granite  stone.  It  was  the  tradition 
that  the  Oneidas  came  out  of  the  ground  on  that  spot,  though  they 
believed  in  a  sort  of  transmigration  of  souls.  He  also  mentioned 
similar  myths  among  Iroquois  tribes  clustering  about  the  idea  of  a 
standing  stone,  and  remarked  that  the  words  Juniata  and  Oneida 
were  only  corruptions  of  the  same  word. 

Col.  Mallery  then  read  a  paper  on  the  Dancers  of  Symbolic 
Interpretation.*     The  following  is  an  abstract  of  the  paper: 

Few  writers  on  the  pictographs,  customs,  or  religious  rites  of  the 
North  American  Indians  have  successfully  resisted  the  temptation 
to  connect  them  symbolically  with  those  of  certain  peoples  of  the 
Eastern  Hemisphere.  The  Spanish  priests  found  among  the  Mexi- 
cans many  delineations  of  the  cross  and  serpent  which  satisfactorily 
proved  to  them  the  former  introduction  of  Christianity;  Adair 
delighted  to  show  the  existence  of  Israelite  ceremonials  among  the 
Muskoki ;  and  Lafiteau  traced  the  customs  of  the  Iroquois  to  the 
pre-Hellenic  mhabitants  of  Greece.  Schoolcraft  is  full  of  symbols  of 
a  more  abstract  and  supposed  original  character,  such  as  power, 
deity^  and  prophesy.  The  frequent  recurrence  on  thi^  continent 
of  the  number  four  has  become  a  new  mine  of  treasure  to  writers 
infatuated  with  the  mysticism  of  numbers.  Alphabets,  Runic, 
Akkad,  Phoenician,  and  of  all  other  imaginable  origins,  have  been 
distorted  from  the  Dighton  Rock  and  multitudinous  later  precious 
"finds,**  while  other  inscriptions  are  photographed  and  lectured 
upon  to  exhibit  the  profound  knowledge  by  some  race  supposed 

sometime   to  have  existed   in   North  America,    in   the  arbitrary 

*  This  paper  was  in  part  repeated  under  the  title  •'  Spurious  Symbolism,"  in 
'"International  Review,"  Vol.  XII,  pp.  45-52. 
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were  made  to  stand  for  sounds  either  syllabicor  alphabetic.  So 
the  growth  of  symbols  and  phonetic  characters,  nearly  related  but 
quite  distinct,  proceeded  simultaneously  with  increasing  divarica- 
tion. Most  ancient  writing  was,  indeed,  hieroglyphic ;  that  is,  a 
record  made  by  one  ignorant  of,  or  unwilling  to  use,  a  phonetic 
method,  but  hieroglyphs  dealt  more  in  ideographic  signs,  repre- 
senting objects  by  simply  imitating  their  forms,  than  in  those  purely 
symbolic,  which  indicated  their  nature  or  properties. 

It  is  true  that  the  letters  of  an  alphabet  may,  like  an  infinity  of 
other  objects,  be  adopted  as  symbols.  In  the  science  of  algebra  it 
was  convenient  to  represent  known  quantities  by  the  first,  and  un- 
known by  the  concluding  letters  of  our  alphabet,  so  that,  in  time, 
A  was  considered  a  symbol  of  the  fixed,  or  certain,  and  X  of  the 
doubtful,  or  mutable.  This  is  not  criticised  while  the  application 
is  limited  and  its  wholly  arbitrary  nature  bOrne  in  mind ;  but  sup- 
pose some  ardent  algebraist  and  symbolic  should  insist  that  the 
significance  of  these  symbols  was  intrinsic  to  the  letters,  or  even 
suggested  from  their  form:  "  Observe,'*  he  might  say,  "  the  very 
frame  of  A,  a  pyramid  standing  on  its  base,  the  embodiment  of 
solidity,  still  further  strengthened  by  a  cross  brace!  of  course  it 
must  signify  the  fixed  and  certain  !  And  X,  two  bars  only  united 
at  a  middle  point,  top,  base  and  sides  nearly  equal,  and  thus  liable 
to  be  deflected  readily  to  any  position,  perhaps  an  image  of  the 
spokes  of  a  wheel  never  at  rest,  surely  it  is  the  vague,  the  unknown !  " 
This  reductio  ad  absurdum  is  not  more  obvious  than  many  cases 
where  symbols  are  manufactured  and  misapplied  by  enthusiasts. 

Volumes  have  been  devoted  to  the  symbolism  in  the  arbitrary 
signs  used  in  arithmetical  notation.  The  decimal  system  prevailed 
only  because  the  human  race  rejoices  in  ten  figures  for  ready  objec- 
tive exhibit,  and  not  some  other  digital  allowance,  and  after  the 
expedients  of  notches  in  wood,  bags  of  stones,  strings  of  shells,  and 
the  like,  when  the  Hebrews  and  Greeks  acquired  the  notion  of 
representing  number  by  characters,  they  employed  the  letters  of 
the  alphabets  already  in  their  possession.     Our  more  convenient 
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notation  came  through  the  Arabs,  who,  about  the  loth  century,  ob* 
tained  it  from  Hindoston  (where,  it  is  asserted,  the  figures  weie 
anciently  the  initial  letters  of  the  Sanscrit  names  for  the  digits), 
and  has  rendered  easy  those  calculations  and  deductions  which  dv 
play  many  curious  properties  of,  and  relations  between,  numbers. 
But  it  behooves  to  distinguish  the  ideas  elucidated  through  mathe- 
matical experiments  from  the  mere  signs  or  value  of  the  notation — 
that  is,  the  apparatus — so  that  the  latter  may  not  claim  a  retro- 
active  significance. 

Many  of  the  curious  and  often  beautifiil  results  from  combina- 
tion  of  numbers  have,  on  close  examination,  no  more  intrinsic 
import  than  the  also  curious  and  beautiful  reflections  produced  by 
turning  a  kaleidoscope,  and  dependent  on  much  the  same  principles 
of  mathematical  relations  between  quantities  and  magnitudes. 

Devotees  of  symbol&m,  in  their  imdue  zealotry,  seem  to  have 
pried  about  with  a  number  in  their  hands,  determined  to  fit  it  into 
some  object,  like  trying  a  stray  key  to  all  accessible  locks.  A  not 
very  ancient  work  set  forth,  among  other  attributes,  of  the  number 
7,  with  much  flourish,  that  there  are  seven  planets  and  seven  metals, 
which,  indeed,  was  the  limit  then  known,  but  we  now  recognize  at 
least  fifty  metals,  and  the  planets  have  also  increased  on  acquain- 
tance apart  from  the  asteriods,  which,  at  the  present  rate  of  dis- 
covery, may  soon  swell  the  list  to  two  hundred. 

Belief  in  the  mysticism  of  numbers  has  often  retarded  scientific 
research.  Huygens,  in  1655,  discovered  a  satellite  of  Saturn.  He 
then  stopped  observations  because  the  six  planets  (Saturn  then 
being  the  oldest  known  planet)  and  the  six  satellites,  one  of  the 
earth,  four  of  Jupiter,  and  that  one  of  Saturn  made  thtpeffect  num- 
ber of  twelve.  So  he  asserted  solemnly  that  nothing  more  of  plane- 
tary system  was  left  to  be  discovered.  This  blunder  warns  us  not  to 
build  symbols  needlessly  on  the  shifting  sands  of  ignorance,  to  be 
demolished  by  the  advancing  ocean-wave  of  science. 

Symbols  that  have  once  reigned  with  perfect  title  may  degenerate 
into  petty  signs.     The  chevron,  an  honorable  ordinary  in  heraldry. 
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representing  two  rafters  of  a  house  united  at  the  top,  was  originally 
bestowed  on  the  founder  of  a  house  or  family  thereafter  entitled  to 
bear  arms,  and  in  that  use  was  a  perfect  symbol.  When  the  mod- 
cfti  army  uniform  was  planned  the  facility  of  forming  an  obtuse 
angle  by  two  strips  of  cloth  led  to  the  selection,  from  among  all 
the  heraldic  blazonry,  of  the  chevron  to  mark  the  sleeves  of  non- 
commissioned officers ;  so  that,  while  retaining  both  its  name  and 
form,  its  purport  wholly  disappeared. 

The  initial  character  of  medical  prescriptions  met  a  fate  still 
more  humiliating ;  once  portraying  the  extended  wings  of  Jove's 
eagle  and  used  as  a  prayer  to  the  king  of  gods  for  his  aid  to  the 
action  of  the  remedy,  its  very  shape  was  corrupted  until,  resembling 
the  letter  R  with  a  flourish,  [R]  it  is  vulgarly  called  an  abbreviation 
of  the  word  "Recipe.**  So,  though  once  a  sublime  symbol,  it  has 
ceased  to  be  even  a  respectable  sign. 

The  barber's  pole,  in  the  middle  of  its  history,  waSy  perhaps,  a 
symbol,  having  started  as  an  honest,  though  prosaic  sigA,  and  ends, 
in  this  country  at  least,  as  one  neither  appropriate  nor  sensible. 
The  bloody  band  used  by  barber  chirurgeons  in  their  phlebotomy, 
wrapped,  for  convenience,  spirally  around  a  supporting  rod,  was,  in 
the  last  century,  still  found  in  some  Old  World  nooks,  and  when  that 
utensil  was  exhibited  in  front  of  the  shop  it  signified  "  bleeding 
done  here,"  just  as  the  old  boot  the  cobbler  hangs  over  his  door  is 
the  advertisement  of  his  humble  calling.  When  the  red  band  was 
p>ainted  on  the  contrasting  white  ground  of  a  pole,  and  the  tonsor 
only  drew  blood  by  accident  instead  of  by  profession,  the  device 
might  claim  some  symbolic  dignity,  but  the  blue  stripe  was  lately 
added  in  the  United  States ;  so  that,  in  the  combination  of  colors 
now  shown,  a  fanciful  physiologist  may  detect  the  distinction  be- 
tween venous  and  arterial  blood,  and  the  more  poetic  and  religious 
mind  may  be  exalted  to  suggestions  embracing  the  ark  of  the  cove- 
nant. Now,  the  change,  under  my  personal  observation,  has  oc- 
curred from  the  enterprise  of  some  patriotic  barbers  who  added 
blue  to  the  red  and  white  so  as  to  include  all  the  national  colors, 


jmd  the  bdttoa,  once  set  to  the  nnitatiTe  race  vfaich  n 

oar  ihaviag,  lus  lately  advaimd  another  step,  so -that  tbeirimpett 
poles  show  the  blue  ia  a.  nnioo,  with  the  proper  anaDgemeDt  of 
•tars,  and  the  red  and  white  stripes  extending  stiai^t  wrrtrffi!  of 
qrirally,  becoming  nothing  more  nor  less  than  a  wooden  United 
States  flag  of  clumay  shape. 

In  the  examination  of  pictograf^  and  of  ngn  languages  as 
nearly  connected  with  them,  it  is  important  to  fonn  a  still  mote 
explicit  distJDCtion  between  signs  proper  and  symbols.  AD  char- 
acters in  Indian  picture  writing  have  been  loosely  styled  symbcds, 
and  as  there  is  no  Ic^cal  distinction  between  the  chancten 
impressed  with  enduring  form  and  when  merely  outlined  in  the 
ambient  air,  all  Indian  gestures,  motions,  and  attitudes  might  with 
equal  appropriateness  be  called  symbolic.  While,  however,  all 
symbols  cotne  under  the  generic  head  of  signs,  very  few  signs  are 
in  accurate  classification  symbols.  Symbols  are  less  obvious  and 
more  artiflcia]  than  mere  signs,  require  convention,  are  not  only 
abstract,  but  .metaphysical,  and  often  need  explanation  from  history, 
religion,  and  customs.  They  do  not  depict  but  suggest  subjects; 
do  not  speak  directly  through  the  eye  to  the  intelligence,  but  pre- 
suppose in  the  mind  knowledge  of  an  event  or  fact  which  the  sign 
recalls,  The  symbols  of  the  ark,  dove,  olive  branch,  and  rainbow 
would  be  wholly  meaningless  to  people  unfamiliar  with  the  Mosaic 
or  some  similar  cosmology,  as  would  be  the  cross  and  the  crescent 
to  those  ignorant  of  history.  The  last  named  objects  appeared  in 
the  class  of  emblems  when  used  in  designating  the  conflicting 
powers  of  Oiriatendom  and  Islamism.  Emblems  do  not  necessarily 
require  any  analogy  between  the  objects  representing,  and  the  ob- 
jects or  qualities  represented,  but  may  arise  from  pure  accident. 
After  a  scurrilous  jest  the  beggar's  wallet  became  the  emblem  of 
the  confederated  nobles,  thcGueux,  of  the  Netherlands ;  andasling, 
in  the  early  minority  of  Louis  XIV.,  was  it-i-iied  by  the  Frondeur 
opponents  of  Mozarin,  from  the  refrain  -  t.     The  portraiture 
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title  of  Jesus  Christ  was  still  more  accidental,  being,  in  the  Greek 
word  Ix^tx:,  an  acrostic  composed  of  the  initials  of  the  several 
Greek  words  signifying  that  name  and  title.  The  origin  being 
unknown  to  persons  .whose  religious  enthusiasm  was  as  usual  in 
direct  proportion  to  their  ignorance,  they  expended  much  rhetoric 
to  prove  that  there  was  some  true  symbolic  relation  between  an 
actual  fish  and  the  Saviour  of  men.  Apart  from  this  misapplica- 
tion, the  fish  undoubtedly  became  an  emblem  of  Christ  and  of 
Christianity,  appearing  frequently  on  the  Roman  catacombs,  and 
at  one  time  it  was  used  hermeneutically. 

The  several  tribal  signs  for  the  Sioux,  Arapaho,  Cheyenne,  &c., 
are  their  emblems  precisely  as  the  star-spangled  flag  is  that  of  the 
United  States,  but  there  is  nothing  symbolic  in  any  of  them.  So 
the  signs  for  individual  chiefs,  when  not  merely  translations  of  their 
names,  are  emblematic  of  their  family  totems  or  personal  distinc- 
tions, and  are  no  more  symbols  than  are  the  distinctive  shoulder- 
straps  of  army  ofl&cers.  The  cnix  ansata  and  the  circle  formed  by  a 
snake  biting  its  tail  are  symbols,  but  consensus  as  well  as  invention 
was  necessary  for  their  establishment,  and  the  Indians  have  pro- 
duced nothing  so  esoteric,  nothing  which  they  intended  for  herme- 
neutic  as  distinct  from  descriptive  or  mnemonic  purposes.  Both 
picture  writing  and  sign  language  can  undoubtedly  be  and  are  em- 
ployed to  express  highly  metaphysical  ideas,  but  to  do  that  in  a 
symbolic  system  requires  a  development  of  the  mode  of  expression 
consequent  upon  a  similar  development  of  the  mental  idiocrasy  of 
the  gesturers  far  beyond  any  yet  found  among  historic  tribes  north 
of  Mexico.  A  very  few  of  their  signs  may  at  first  appear  to  be 
symbolic,  yet  even  those  on  closer  examination  will  prdbably  be 
relegated  to  the  class  of  emblems. 

The  point  urged  is  that  while  many  signs  can  be  used  as  emblems 
and  both  signs  and  emblems  can  be  converted  by  convention  into 
symbols  or  be  explained  as  such  by  perverted  ingenuity,  it  is  futile 
to  seek  for  that  form  of  psychologic  exuberance  in  the  stage  of 
development  attained  by  the  tribes  now  under  consideration.     All 
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ppedetemunation  to  iotopret  eitber  tbeir  ngns  or  tibeir  pJctognplB 
on  Ibe  princii^  of  symbolism  as  andentood  or  piMcDded  to  be 
■mderMood  by  its  admirers,  and  as  are  lomcttines  propeiiy  apfdied 
to  Egyptian  hieroglyphs,  results  in  mooning  mysticism.  This  was 
riiown  by  a  conequndent  who  entbnsiastically  landed  the  Daivta 
Calendar  (which  is  a  mere  fignratioo  of  successive  occurrences  in 
the  history  of  the  people),  as  a  numerical  expo«tioo  of  the  gnat 
doctrines  of  the  Sun  religion  in  the  equations  of  time,  and  proved 
to  his  own  satislaction  that  our  Indians  preserved  heimeneutically 
the  lost  geometric  cultus  of  pre-Cusfaite  scientists.  He  might  as 
well  hare  claimed  it  to  be  the  tabulated  dynasties  of  pre-Adamite 
kings.  The  chart  was  exhibited  with  the  true  interpretation 
compared  with  the  symbolic  read  from  the  letter. 

Anotiicr  cxliibition  of  this  vicious  practice  was  recently  made  in 
the  Interpretation  of  an  inscribed  stone  alleged  to  have  been 
unciirtlicd  near  Zancsvillc,  Ohio,  an  engraving  of  which  was 
fxhiliitcd.  Two  of  the  characters  were  supposed,  in  liberal  exer- 
cise of  the  imagination,  to  represent  the  A  and  C  of  the  Greek 
ulp]ial>ct.  At  llic  comparatively  late  date  when  the  arbitrary 
arrangement  of  the  letters  of  that  alphabet  had  become  fixed,  the 
initial  and  concluding  letters  might  readily  have  been  used  to 
represent  rcsjiwt fully  the  beginning  and  the  end  of  any  series  or 
hiitnlKT  of  things,  and  this  figure  of  speech  was  employed  in  the 
IkKtk  of  Revelations.  In  the  attempted  interpretation  of  the 
inMTi|ition  mcntioncti,  which  was  hawked  about  to  many  scientific 
IkkIics.  and  puhlishcd  over  the  whole  country,  the  suppo^d  alpha 
and  onioga  were  a-istnned  to  constitute  a  universal  as  well  as  sacred 
synilwi  for  the  evcrl;»sting  Crcator.  The  usual  menu  of  Roman 
feasts,  commencing  with  eggs  and  ending  with  apples,  was  also 
commonly  known  at  the  lime  when  the  book  of  Revelations  was 
written,  and  the  phra.so  "tib  .'.-\i  usque  aJ  mala"  was  as  appropriate 
its  •'  fn.im  .-ilpha  to  omega  "  to  express  "  from  the  beginning  to  the 
end,"  III  dciiphering  the  stone  it  would,  therefore,  be  as  correct 
in  principle  to  take  one  of  its  oral  and  one  of  its  round  figures. 
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call  them  egg  and  apple,  and  make  them  the  symbols  of  eternity. 
In  fact,  not  depending  wholly  for  significance  upon  the  order  of 
courses  of  a  feast  or  the  accident  of  alphabetical  position,  but 
having  intrinsic  characteristics  in  reference  to  the  origin  and 
fruition  of  life,  the  egg  and  apple  translation  would  be  more 
acceptable  to  the  general  judgment,  and  it  is  recommended  to 
enthusiasts  who  insist  on  finding  symbols  where  none  exist. 

Mr.  Bigelow  called  attention  to  Fig.  71  of  the  chronological 
chart  of  the  Sioux  Indians  used  in  illustrating  the  paper,  and 
noted  its  resemblance  to  the  ornamentations  on  Indian  blankets. 

Mr.  Ward  raised  the  question  whether  the  letter,  read  by  Col. 
Mallery,  on  the  symbolic  interpretation  of  this  chart,  might  not 
have  been  intended  as  a  burlesque. 

Col.  Mallery  stated  that  it  bore  every  mark  of  sincerity  and 
genuineness. 

Prof.  Mason  spoke  of  the  growing  prevalence  of  this  school  of 
symbolic  interpretation,  especially  in  Europe. 

Mr.  Ward  inquired  whether  the  recent  attempts  to  explain  the 
origin  of  the  Arabic  numerals  as  a  modification  of  straight  lines 
rested  on  any  authentic  basis. 

Col.  Mallery  thought  it  did  not. 


Forty-fifth  Regular  Meeting,  November  i,  1881. 

Dr.  Edward  M.  Gallaudet,  President  of  the  National  Deaf- Mute 
College,  read  a  paper  entitled  How  shall  the  Deaf  be  Educated?* 
The  following  is  an  abstract  of  the  paper  : 

A  suitable  classification  is  important  to  a  proper  consideration  of 
the  question. 

The  class  should  be  spoken  of  as  ///^  {/eqf.  The  term  deaf-mute 
should  be  applied  to  such*  only  as  are  totally  deaf  and  completely 
dumb. 

'  Published  in  full  in  the  "  International  Review,'*  Vol.  XI  (December, 
1881,)  pp.  503-5»6- 


Bexdei  this  sub-cUss,    there  are    the  s/fobi^-dfajf.    the  trm- 
tpeaking  deaf,  the  speaking  semi-deaf,  the  m-Me  senU-deaf,  ihe  ktativg- 
mute,  and  the  hearing  send-muie,  these  two  Ust  9ib-clasGes  beinj 
usually,  persons  of  feeble  mental  powei. 

With  a  class  ioTolving  such  esseotial  diffinences  among  its  sob- 
classes  and  orders,  no  single  method  can  be  e^iected  to  be 
EDCcessftil. 

The  Hist  lequisite  in  the  instruction  of  the  deaf,  as  in  all  teach- 
ing, is  the  establishmeat  of  a  ready  and  adequate  means  of  com- 
munication between  teacher  and  pupit. 

The  natural  language  of  the  deaf,  is  beyond  all  question,  the 
language  of  signs  and  gestures.  But  experiment  has  proved  that 
many  deaf  peisons,  including  not  a  few  congenttally  deaf,  may  be 
taught  to  speak,  orally,  and  to  understand  what  is  said  by  others, 
from  the  movement  of  their  vocal  organs. 

The  value  of  the  power  of  speech  is  so  great,  that  many  haVe 
insisted  that  a// deaf  persons  can,  and  must  bs  taught  to  speak. 

To  suppose  that  all  can  be  taught  to  speak  well  is  an  error. 

Many  deaf  persons  are  lacking  in  imitative  power,  in  their  power 
over  the  muscles  of  their  vocal  organs,  in  their  power  of  vision,  and 
in  other  particulars,  which  make  it  impossible  for  them  to  attain 
success  in  speech. 

For  them  it  is  the  wise  course  to  forego  all  effort  to  impart 
speech,  and  give  them  education  through  the  use  of  signs,  the 
manual  alphabet,  and  writing. 

Experience  has  abundantly  proven  that  deaf  persons  so  educated, 
may  lead  happy  and  useful  lives,  mingling  readily  with  hearing  and 
speaking  people. 

It  is  recommended  that  in  all  cases  where  success  seems  prob- 
able attempts  be  made  to  teach  the  deaf  to  speak ;  that  where  it  is 
practicable  special  schools  for  oral  teaching  should  be  maintained ; 
that  in  all  institutions  for  the  education  of  the  deaf  articulation 
should  receive  attention ;  that  the  manual  alphabet  should  be  used 
in  all  schools  for  the  deaf,  and  that  signs  should  be  nude  use  of 
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even  in  oral  schools,  especially  with  advanced  pupils,  as  a  means 
of  conveying  instruction  in  the  form  of  lectures. 

Col.  Mallery  spoke  of  the  capability  of  sign  language  to  express 
abstract  and  abstruse  ideas,  and  remarked  that  Mr.  Edward  B. 
Tylor  had  maintained  that  it  was  incapable  of  such  expression, 
while  Max  Miiller  claimed  that  these  ideas  were  all  derived  from 
sensuous  ones.  Mr.  Tylor  had  given  as  examples  of  conceptions 
not  capable  of  being  conveyed  by  signs,  those  of  momentum  and 
plurality.     He  asked  how  this  was. 

President  Gallaudet  replied  that  for  the  conveyance  of  abstract 
ideas,  a  certain  amount  of  explanation  in  simpler  terms  was  usually 
necessary,  but  to  say  that  abstract  ideas,  such  as  those  of  momentum 
and  plurality,  could  not  be  conveyed  by  signs,  would  simply  pro- 
voke a  smile  from  any  practical  teacher  of  the  deaf  and  dumb. 

Dr.  Fletcher  inquired  what  proportion  of  deaf-mutes  are  found 
capable  of  acquiring  the  power  of  oral  speech. 

President  Gallaudet  replied  that  this  differed  with  the  language, 
the  Italian  being  easiest  to  acquire,  and  that  between  one-third  and 
one-half  the  pupils  could  learn  to  speak  it.  With  the  English  the 
statistics  did  not  cover  a  sufficiently  long  period  to  deduce  the  pro- 
portion accurately,  but  he  thought  it  would  be  about  one-third.  In 
reply  to  the  further  question  relative  to  the  children  of  the  deaf  and 
dumb  lady  whose  letter  he  had  read,  he  stated  that  they  were  all 
normal,  and  remarked  upon  the  small  tendency  of  deafness  to 
descend  to  the  offspring  even  of  parents  who  are  both  afflicted. 

Dr.  Hoffman  mentioned  two  deaf  Indian  children  whom  he 
knew,  and  who  seemed  incapable  of  acquiring  the  sign  language 
of  the  tribe. 

President  Gallaudet  could  explain  it  only  on  the  assumption  that 
they  were  mentally  deficient. 

Prof.  Mason  asked  how  far  are  we  acquainted  with  the  history  of 
the  movement  for  the  education  of  the  deaf  in  different  nations, 
as  Chinese,  Japanese,  etc. 
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Col.  Hallery  said  they  were  classed  by  ConstanCioe  with  the  in- 
sane. 

President  Gallaudet  stated  that  do  extended  history  of  the  matter 
for  the  whole  world  existed.  He  had  once  uadertakcn  such  a  work 
bul  had  been  compelled  by  other  duties  to  suspend  it.  He  said  that 
records  on  the  subject,  in  Europe,  date  back  four  or  five  centuries, 
and  schools  had  existed  in  France,  Germany,  and  Italy  for  one 
hundred  and  fifty  years.  He  was  certain  no  such  institutions  existed 
in  China.  Japan  has  two  small  schools.  He  was  invited,  in  1867, 
to  go  to  China  and  establish  a  school,  and  had  accepted  the  in- 
vitation, when  the  rebellion  broke  out  there  and  put  an  end  to  the 


E>r,  Welling  desired  to  learn  in  what  sense  deaf-mutes  are 
capable  of  receiving  and  expressing  ideas  of  the  higher  class; 
whether  deafness  was  a  bar  to  the  intellectual  acquirements  made 
by  other  persons. 

President  Gallaudet  replied  that  it  interposes  no  obstacle  to  men- 
tal development,  except  that  connected  with  acoustics.  He  had 
even  questioned  whether  it  did  not  tend  to  quicken  thought  by  the 
forced  absence  it  imposes  of  the  multiform  distractions  which  enter 
other  people's  minds  through  the  ear. 

In  reply  to  Mr.  Bigelow's  question,  whether  the  mere  jar 
produced  by  some  sounds  did  not  furnish  a  sort  of  substitute  for 
hearing  in  some  cases,  he  said  that  this  was  simply  feeling  and  not 
hearing,  and  that  deaf  people  were  able  to  make  some  use  of  it. 

Mr.  Gilbert  inquired  whether  there  was  a  universal  system  of 
signs,  so  that  deaf-mutes  of  all  nationalities  could  understand  one 
another. 

President  Gallaudet  said  that  this  was  the  nature  of  the  true 
sign  language,  but  that  besides  this,  special  arbitrary  signs  were 
used  by  different  schools;  there  was  also  an  alphabetic  language, 
and  this  he  regarded  as  really  the  most  complete  system.  He 
spoke  of  tip-reading,  and  said  that  Prof.  Bell  was  now  preparing  a 
list  of  words  of  different  meaning  and  spelling,  but  requiring  the 
same  position  of  the  lips  (Jtonu^hemes). 
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Dr.  Welling  asked  if  sign  language  did  not  convey  ideas  to  deaf 
persons  more  directly  and  impressively  than  oral  language. 

President  Gallaudet  said  that  it  certainly  did,  but  only  certain 
kinds  of  ideas.  He  spoke  of  the  superiority  of  the  sign  language 
in  large  classes  or  where  a  great  number  of  persons  are  addressed. 

Dr.  Hoffman  mentioned  the  meeting  of  the  Ute  Indians  with 
the  deaf-mutes  at  -the  National  Deaf-Mute  College,  and  said  that 
they  were  able  to  carry  on  a  free  interchange  of  ideas,  showing 
that  the  syntax  was  identical. 

Dr.  Fletcher  inquired  whether  the  presence  of  a  beard  or 
moustache  was  not  a  serious  obstacle  to  lip-reading.  President 
Gallaudet  replied  that  it  was  a  part  of  the  regular  course  of 
instruction  to  accustom  the  pupil  to  the  beard  and  mustache,  and 
some  became  so  expert  that  they  could  understand  even  when  the 
hand  was  held  over  the  mouth  and  lips,  by  observing  the  peculiar 
action  of  the  other  parts  of  the  face,  the  eyes,  head,  etc. 

Mr.  Ward  asked  if  any  data  existed  for  determining  whether 
educated  deaf-mutes,  as  a  class,  had  contributed  their  share  to  the 
intellectual  work  of  the  world,  and  mentioned  the  case  of  Mr.  Leo 
Lesquereux,  the  well-known  vegetable  paleontologist.  He  said 
that,  considering  how  small  the  class  is,  it  would  not,  of  course, 
require  a  very  great  absolute  number  to  constitute  its  quota. 

President  Gallaudet  thought  that  it  had  done  so,  and  instanced  a 
number  of  deaf  persons,  of  greater  or  less  distinction  in  one  way  or 
another,  among  them  John  Kitto,  Charlotte  Elizabeth,  Ferd.  Ber- 
thier,  and  two  brothers  Moore,  of  Hoboken,  embracing  various 
professions,  authorship,  and  art.  He  further  remarked  that,  of  the 
graduates  from  the  National  Deaf-Mute  College,  one  had  become  a 
successful  patent  lawyer  and  another  an  editor. 

Mr.  Henry  Baker  spoke  of  Mr.  Parkinson,  the  patent  lawyer  re- 
ferred to,  testified  to  his  intelligence  and  business  ability,  and  said 
that  the  degree  of  master  of  arts  had  been  conferred  upon  him. 

Mr.  Ward  said  he  thought  the  facts  showed  that  the  art  of  com- 
municating ideas  was  a  necessary  result  of  the  possession  of  ideas 
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to  communicate,  and  depended  less  than  was  commonly  lopposed 
upon  the  possesdon  of  the  faculty  of  oral  ^leecfa.  He  expreaed 
his  belief  that  if  the  human  tace,  all  other  things  being  as  they  an^ 
bad  been  destitute  of  that  iaculty  they  would  have  neverthekss 
found  means  of  carrying  on  the  various  funcCbos  of  civilized 
society  very  nearly  the  same  as  they  now  do. 


Fo&Tv-SiXTH  RECtiLAK  MEETING,  November  15,  i8Sr. 

Mr.  R.  L.  Packard  read  a  paper  reciting  A  Navajo  Myth. 
The  following  is  an  epitome  of  the  myth : 

The  story  in  brief  is  that  the  Navajos  fiist  appeared  as  certain 
animals,  in  a  world  under  the  earth  we  inhabit.  There  they  lived 
a  long  time,  under  the  rule  of  twelve  chiefs,  one  of  whom  was  the 
head  chief.  In  consequence  of  the  discovery  of  the  infidelity  of 
the  wife  of  this  chief,  an  absolute  separation  of  the  sexes  through- 
out the  tribe  was  effected,  by  the  males  crossing  a  large  river,  which 
flowed  near  the  camp.  The  two  sexes  lived  apart  four  years,  at  the 
end  of  which  time  many  females  had  died,  and  the  rest  were 
threatened  with  starvation,  so  that  a  reunion  of  the  males  and  fe- 
males was  made  necessary.  After  this  had  been  effected  a  water 
monster,  which  lived  in  the  great  water  near  which  the  people  were 
camped,  was  robbed  of  its  young  by  Coyote ;  the  evening  of  the 
same  day  the  water  began  to  rise  and  caused  a  flood,  which  drove 
all  the  people  up  to  a  high  mountain ;  and  the  water  still  rising, 
they  planted  a  reed  on  the  top  of  the  mountain  and  fled  to  its  in- 
terior for  safety.  This  reed  grew  rapidly  and  carried  them  to  the 
upper  earth,  which  Badger  was  sent  forth  to  explore.  His  report 
was  that  the  upper  eartli  was  covered  by  a  sea,  like  the  one  which 
had  driven  the  people  up  the  mountain  below;  and  that  there  were 
four  swans  at  the  four  corners,  viz.,  the  north,  east,  south,  and 
west  comers  of  this  sea,  with  whom  he  had  had  a  combat ;  he  and 
Cicada  vanquished  the  swans  and  the  people  came  to  the  upper 
earth,  through  the  hole  he  had  made,  and  took  possession  of  the 
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whole  region ;  their  wise  men  and  medicine  men  (priests)  made 
the  sun,  moon,  and  stars  (for  it  was  as  yet  dark)  after  four  days  ex- 
periment; and  one  of  the  medicine  men  went  with  the  sun  to 
regulate  its  movements  and  he  was  never  afterwards  seen,  but  con- 
tinues with  the  sun  to  this  day. 

A  similar  wise  or  magic  man,  but  of  the  Zufiis,  went  with  the 
moon. 

After  this  ihey  planted  the  seeds  of  trees  and  vegetation  in  gen- 
eral, which  they  had  brought  up  with  them. 

After  increasing  to  a  great  number,  a  conflagration  destroyed  all 
but  a  few  of  the  people ;  and  after  this  remnant  had  again  increased 
to  a  large  number,  certain  monstrous  animals  and  a  giant  in  human 
form  came  and  devoured  all  but  one  male  and  one  female.  This 
female  found  a  female  child  at  the  foot  of  a  rainbow  one  day,  which 
she  took  home  and  raised  as  her  daughter.  In  due  time  this  child, 
having  grown  to  maturity,  became  the  mother  of  two  male  children 
by  the  sun.  These  children  were  infants  in  arms  four  days ;  after 
which  they  were  able  to  run  about  four  more  days ;  and  at  the  end 
of  this  period  they  were  men  grown. 

On  reaching  manhood  they  asked  their  mother  about  their  father ; 
and  being  by  her  instructed,  set  off  on  a  long  journey  to  visit  their 
father,  whose  house  they  found  far  away  in  the  East ;  after  an  in- 
terview with  him  they  returned,  journeying  with  their  father  in  his 
daily  course  in  the  heavens,  to  their  own  country ;  and  by  his  as- 
sistance,  killed  the  various  monsters  which  had  devoured  their 

people. 

Under  instructions  from  their  father  they  consulted  their  mother 
about  re- peopling  the  earth ;  and  she,  by  magic,  made  one  male  and 
one  female  in  human  shape ;  and  this  pair  was  the  source  of  nearly 

all  the  Navajos. 

This  woman  went  then  to  a  great  ocean  in  the  West,  where  she 
still  lives;  and  she  and  the  sun-man  are  the  deities  which  are 
reverenced  by  the  Navajos. 

The  story  is  localized  by  the  introduction  of  the  names  of  moun- 
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tains,  etc.,  in  the  Navajo  country,  where  the  events  arc  supposed  to 
have  occurred,  and  was  obtained  from  a  half-breed  Navajo,  uded 
by  an  old  man  of  the  tribe. 

Mr.  Gatschet  remarked  that  the  myth  seemed  to  be  a  compound 
of  numerous  traditional  legends,  and  showed  how  a  number  of  the 
events  recited  might  be  allegorically  interpreted;  e.  g.,  the  separa- 
ttoa  of  the  men  from  the  women  probably  represented  the  division 
of  day  and  night.  The  giant  he  thought  was  emblematic  of  the 
sun. 

Prof.  Mason  expressed  surprise  that  no  connection  conld  be  traced 
between  these  Navajo  myths  and  the  Ttm^  myths,  notwithstanding 
the  certainty  that  the  Navajos  had  migrated  from  British  America 
within  comparatively  recent  times,  and  spoke  of  the  rapidity  with 
which  myths  grow. 

Dr.  Hoffman  asked  if  certain  parts  had  not  been  omitted  from 
the  myth  as  read. 

Mr.  Packard  replied  that  he  had  tried  to  embrace  all  the  essential 
parts. 

Col.  Mallery  spoke  of  the  analogy  between  principal  occurrences 
described  in  the  Navajo  myth  with  those  contained  in  the  myths  of 
other  peoples;  as  for  example,  that  of  the  separation  of  the  sexes 
with  the  story  of  the  Amazons;  the  rising  of  the  waters  with  the 
wide-spread  tradition  of  a  deluge;  and  the  occupation  of  the  reed 
with  the  fable  of  Jack  and  the  bean-stalk.  He  also  called  attention 
to  the  usual  predominance  of  the  number  four. 

Prof.  J.  Howard  Gore  then  presented  a  communication  on  the 
Reguiative  System  of  the  ZuSis.     The  following  is  an  abstract : 

Zufli  is  situated  in  the  western  part  of  New  Mexico,  i  a  miles  from 
Arizona  and  about  350  miles  southwest  of  Santa  F^.  It  is  built  of 
adobe ;  the  houses  are  contiguous,  and  in  some  places  cover  the  irreg- 
ular streets,  thus  uniting  the  whole  town  into  three  single  buildings. 

The  subsistence  of  the  people  is  derived  from  herds  of  sheep  and 
goats  and  from  the  soil.      The   minor  crops  are  grown  near  the 
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town,  while  their  corn  fields  axe  at  Pescado,  and  the  wheat  is  raised 
at  Mutria.  The  men  plant  and  cultivate  the  crops  and  the  women 
gather,  garner,  and  prepare  the  grain  for  use. 

The  women  receive  more  attention  here  than  is  usual  among 
Indians. 

.  The  clan  organization  is  for  a  triple  purpose  :  to  determine  the 
line  of  marriage,  for  social  amusement,  and  for  religious  observ- 
ances. Descent  is  in  the  female  line.  Monogamy  exists.  Divorces 
are  readily  obtained,  and  are  unattended  by  reproach,  but  are  by 
no  means  common. 

In  order  to  be  a  member  of  the  religious  order — the  Priests  of 
the  Bow — it  is  necessary  to  secure  a  scalp  and  undergo  a  number  of 
ordeals.  The  election  of  a  person  into  this  order  is  confirmed  by 
a  great  feast.  All  persons  charged  with  murder  are  tried  by  this 
order.  The  accused  conducts  his  own  case,  and  a  member  is 
appointed  to  manage  the  prosecution.  The  decision  is  reached  in 
secret  council  and  the  verdict  made  known  afterwards.  If  guilty 
the  criminal  is  executed  privately. 

Property  is  exclusively  individual,  and  can  be  disposed  of  by  the 
owner  without  consulting  any  one.  Children  may  own  property — 
even  land.  The  property  of  a  man  dying  intestate  descends  to  his 
own  children ;  but  at  any  time  prior  to  his  death  he  may  name  his 
heirs.  Seven  caciques  and  one  priestess  constitute  the  supreme 
ecclesiastical  tribunal,  to  whom  all  disputes  and  doubted  points  in 
religious  or  ceremonial  matters  are  referred.  A  governor  is  the 
chief  civil  authority ;  he  decides  all  minor  questions  himself,  and 
only  summons  a  council  when  the  importance  of  the  case  demands 
it.  In  council  no  formal  vote  is  taken ;  each  person  so  expresses 
his  opinion  that  the  will  of  the  majority  is  easily  made  known. 
Women  have  no  voice  in  the  councils. 

Prof.  Mason  inquired  whether  differences  of  social  standing 
regulated  the  occupancy  of  the  Pueblo  houses.  Prof.  Gore  said 
that  this  did  not  seem  to  be  the  case.     The  Priest  of  the  Sim  lives 
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in  the  upper  house,  fotutb  terrace,  while  in  other  cases  the  wealthier 
classes  usually  lire  on  the  first  story.  The  Governor's  boose  w>5 
not  by  any  means  in  the  finest  quaiter  of  the  town. 

Mr.  Bigelow  aslied  whether  the  Zufiis  make  formal  wills,  and 
also  how  children  are  cared  for. 

Prof.  Gore  replied  that  wills  were  merdy  verbal,  and  that  the 
wish  of  the  deceased,  however  expressed,  was  conformed  to  when- 
ever it  was  known.  He  was  conveisant  with  one  contested  will 
case.  He  also  stated  that  in  their  anomalous  marriage  relations 
it  did  not  always  fall  to  the  parents  to  take  care  of  their  own 
childiien. 

Mr.  Gatscbet  spoke  of  an  annual  festivity  celebrated  on  Mt. 
Taylor,  near  Zufii.  He  also  inquired  whether  the  usual  division 
into  Rentes  and  phratries  prevailed,  and  relative  to  the  clans  spoken 
of,  whether  they  attempt  to  prove  their  origin. 

Prof.  Gore  said  there  were  fifteen  clans  among  the  ZuSis,  which 
are  organized  chiefly  for  amusement  and  social  intercourse,  but  were 
permanent  and  of  very  ancient  origin.  These  have  no  connection 
with  the  usual  division  of  the  people  into  gentes.  The  gens  merely 
determines  the  line  of  rparriage ;  all  must  marry  without  their  gentes. 
Descent  was  in  the  female  line.  He  then  spoke  of  the  various 
ceremonies  of  the  different  clans,  and  gave  a  detailed  account  of  a 
feast  of  the  Com-clan  which  he  witnessed.  He  said  that  the 
music  was  sung  in  a  language  to  a  great  extent  unintelligible  to 
living  Zufiis,  and  which  seemed  to  be  a  sort  of  sacred  or  classic 
tongue  handed  down  from  remote  antiquity,  which  no  one  dared 
to  change. 

In  reply  to  a  question  by  Mr.  Gilbert,  he  said  this  language 
somewhat  resembled  the  present  Zufii  language,  but  seemed  to 
be  a  sacerdotal,  archaic  form  of  it. 

Prof.  Mason  said  that  the  Creeks  and  Choctaws  also  have  an 
oratorical  language  having  an  elevated  diction  for  state  occasions. 
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Forty-Seventh  Regular  Meeting,  December  6,  1881. 

Mr.  M.  B.  W.  Hough  read  a  paper  entitled  A  Question  in 
Classification,  of  which  the  following  is  an  abstract : 

Classification  is  made  possible  by  the  persistence  of  inherited 
peculiarities,  while  it  is  rendered  necessary  by  the  diversities  of 
such  peculiarities  which  meet  us  daily  in  the  street.  It  proceeds 
upon  the  present  condition  of  affairs,  but  many  considerations 
must  enter  any  discussion  of  the  subject. 

Races  of  men  are  described  by  color,  habitation,  and  by  families. 
The  last  is  the  true  method,  but  each  observer  has  his  own  theory. 

The  proportionate  diameter  of  the  skull  when  measured  laterally 
and  longitudinarily,  and  the  contents  of  the  brain  in  cubic  inches 
are  also  favorite  methods.  Men  have  also  been  divided  into  two 
species  by  the  position  of  the  nostrils,  whether  close  together  or 
wide  apart. 

The  angle  between  lines  drawn  from  the  forehead  and  the  base 
of  the  brain,  meeting  at  the  front  of  the  upper  jaw,  and  the 
relative  prominence  of  the  jaws  compared  with  the  forehead  and 
the  chin,  is  used  for  the  same  purpose,  and  seem  to  be  persistent. 
A  division  founded  on  the  cross  section  of  the  hair  seems  incisive, 
but  must,  it  would  seem,  yield  to  some,  as  yet,  unrecognized 
distinction,  which  shall  divide  men  into  two  families  of  races. 

The  diversities  of  the '  individuals  who  compose  these  classes, 
when  each  is  taken  as  a  whole,  are  manifold.  One  class  delights 
m  repose,  is  ruled  by  desires  and  acts  from  impulse;  the  other 
delights  in  action,  is  ruled  by  ideas  and  acts  from  motive ;  one  is 
patient  under  restraint  and  satisfied  with  material  comfort;  the 
other  is  ambitious  of  improvement  and  impatient  of  control. 
Anatomical  differences  are  well  known  to  specialists :  one  class  has 
less  muscular  development  and  more  protruding  mouth ;  it  has  also 
more  flattened  and  scanty  hair,  accompanied  by  larger  and  more 
active  perspiratory  glands,  whether  these  facts  are  related  or  not. 
The  feet  are  less  arched,  arms  longer,  legs  weaker,  chests  shallower. 
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and  complodon  darker;  and  in  culture,  one  class  is  behmd  the 
other. 

There  are  difficulties  in  the  application  of  so  simple  a.  thcoij, 
and  the  object  of  this  paper  is  to  ask  where  the  line  is  to  be  drawn. 

That  there  have  been  vast  changes  in  existing  climates  and  in 
the  present  distribution  of  land  and  water  is  unquestioned ;  with 
correqwnding  effects,  if  not  or  the  dispersal  and  variation  of 
humanity,  at  least  on  all  then  existing  organic  life. 

But  we  know  that  man  has  existed  on  the  earth  for  a  long  period 
of  time,  and  has  moved  from  one  place  to  another,  as  he  does  in 
the  present  and  will  do  in  the  future,  from  the  same  motives. 
Whenever  the  Glacial  Epoch  occurred,  as  ice  disappeared  from 
Western  Europe,  man  was  there.'  And  this  is  a  significant  &ct, 
when  connected  with  the  other  fact,  that  many  northern  forms  of 
animals  and  plants  are  found  in  the  further  south,  while  no  southern 
forms  have  invaded  the  north ;  which  opens  space  for  momentous 
speculations  as  to  the  original  location  of  man.  If  his  northern 
origin  is  inconsistent  with  preconceived  opinions,  may  he  not, 
early  in  his  life  as  a  species,  have  been  separated  into  two  divisions, 
one  being  led  north,  the  other  south.  If  so,  owing  to  permanent 
geographical  causes,  those  who  went  south  encountered  less  variety 
of  condition  than  the  other.  Be  this  as  it  may,  we  see  all  over  the 
world  reminders  of  the  migrations  of  men,  and  the  emigrants,  who 
usually  occupy  the  more  fertile  and  inviting  regions,  whenever 
comparison  is  possible,  seem  to  have  improved  on  their  kindred 
who  were  left  at  home. 

Is  there  such  a  division — one  class  embracing  races  of  southern 
origin,  the  other  those  who  have  arisen  in  colder  climates,  and 
when  found  in  southern  latitudes  are  referred  to  the  north  ?  The 
line  of  such  division  seems  widened  at  its  boundaries,  but  this 
widening  is  due  to  mixture  of  blood,  which  is  shown  in  the 
blending  and  fusion  of  the  characteristics  of  each  class. 

Here  arises  the  difficulty  in  the  application  of  the  theory— certain 
people,  by  many  qualities,  belong  to  one  class;  in  others,  as  clearly 
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resemble  the  other.  This  is  the  case  with  the  natives  of  Australia, 
who,  resembling  the  one  class  in  most  if  not  all  other  things  and 
in  mental  and  social  condition,  have  the  wavy  hair,  full  beard,  and 
sharp  sight  of  the  other — ^where  shall  they  be  classed  ?  They  have 
no  history  or  traditions,  have  never  cultivated  food-crops,  clothed 
themselves,  or  had  permanent  dwellings,  and  it  is  questioned 
whether  they  knew  the  use  of  fire.  Their  appearance  is  analogous 
to  many  races  of  animals  and  plants  found  on  islands,  similar  to 
those  found  on  far  off  continents,  yet  specifically  distinct,  from 
which  long  isolation  is  inferred.  This  seems,  by  its  fossils,  to  be 
true  of  the  animals,  and  may  well  be  true  of  the  men  of  Australia. 
They  are  also  the  only  people,  apparently,  of  the  southern  class 
who  have  lived  for  ages  in  a  temperate  climate,  and  also  who  have 
hair  but  slightly  curled.  Some  writers  derive  them  from  the  Non- 
Aryan  tribes  of  India,  but  as  these  are  cultured — they  all  cultivate 
food-crops,  have  dwellings,  clothe  themselves,  and  use  fire,  arts 
that  could  not  well  be  lost — and  as  emigrants  usually  take  purpose 
and  knowledge  with  them,  it  seems  that  any  such  recent  resem- 
blances would  be  more  reasonably  accounted  for  by  reversing  the 
course  of  the  hypothetical  migration. 

Resemblances  in  language  must  be  cautiously  used  in  tracing 
relationship,  as  will  be  seen  in  the  known  origin  of  the  so  called 
Latin  Nations  of  Europe. 

While  upon  such  separation  as  has  been  suggested,  one  portion 
went  in  one  direction  and  the  other  in  another,  each  would  be 
soon  modified  by  changed  conditions,  and  would  divide  into  clans, 
tribes,  nations,  and  races ;  each  class  retaining  the  common  as  well 
as  class  characteristics.  No  special  reference  is  made  to  American 
ethnology,  for  whether  its  pre-historic  races  are  of  single,  or  as  is 
likely,  of  three-fold  origin,  they  iare  all  referred  to  northern 
sources. 

The  earlier  relics  of  our  kind  show  indices  of  the  same  grade  of 
culture ;  so  the  farther  back  we  go  in  the  line  of  descent  the  more 
likenesses  are  found  in  people  who  seem  widely  separated  in  habita- 
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tion.  and  ^>piireiitly  in  blood,  "niis  bet  explains  many  thinp 
which  seem  to  be  contradictory. 

All  this  is  general,  but  tllustration  and  application  aie  not  bx  to 
seek.  That  the  key  to  distinctions  between  classes,  aa  well  as  races, 
is  to  be  found  in  the  bodily  frame,  and  is  now  in  the  hands  of 
those  who  study  it,  is,  I  believe,  beyond  doubt.  Will  somebody 
learn  to  use  it  ? 

Upon  this  communication  Mr.  Ward  remarked  that  he  had  bem 
struck  by  the  analogy  which  it  suggested  between  the  geographical 
distribution  of  the  human  races  and  that  of  the  lower  animals  and 
of  plantSt  It  seemed  that  in  the  one  case  as  well  as  in  the  other 
the  physically  inferior  types  predominated  in  the  southern  hemi- 
:q>here,  and  particularly  in  South  America  and  Australia.  Africa, 
however,  constituted  an  exception,  so  far  as  animals  and  plants  were 
concerned,  and  he  raised  the  question  whether  this  might  not  be 
due  to  the  fact  that  geologically  that  continent  properly  belongs 
with  Europe  and  Asia,  with  which  it  was  connected  until  quite 
recent  times,  and  whether  the  size  of  land  areas  did  not  have 
something  to  do  with  the  degree  of  development  made  by  the  life 
inhabiting  them ;  he  also  queried  further  whether  this  might  not  be 
in  turn  due  to  the  relative  length  of  time  during  which  such  dev- 
elopment has  been  going  on,  presuming  that  it  might  have  begun 
much  earlier  on  the  great  northeastern  continent,  tic  spoke  of  the 
oft-repeated  remark  made  by  geologists  and  naturalists  that  America 
is  really  the  Old  World,  and  said  that,  in  so  far  as  life  at  least  was 
concerned,  the  reverse  must  be  the  case,  if,  by  the  age  of  a  fauna  is 
meant  the  length  of  time  it  has  been  developing,  as  measured  by 
the  degree  of  advancement  attained.  From  that  point  of  view 
Australia  would  be  the  youngest  continent,  after  which  would  fol- 
low South  America,  then  North  America,  making  the  Old  World 
in  feet  old  zoologically  and  phytologically  as  well  as  anthropologi- 
cally. That  the  human  races,  notwithstanding  their  superior  migra- 
tory power,  had  retained  certain  of  the  sai™  -'oc-raphical  peculi- 
arities tliat  characterizr  -^-  *o«er  forms  "  —  "■  bought  quite 
probable. 
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Prof.  Otis  T.  Mason  then  read  a  paper  on  The  Definition  of 
Anthropology  and  its  Sub-Divisions.^ 

A  running  discussion  followed  upon  the  various  terms  adapted  to 

the  classification  of  the  phenomena  of  anthropology. 


Forty-Eighth  Regular  Meeting,  December  20,  1881. 

Mr.  Lester  F.  Ward  read  a  paper  entitled  The  Anthropocentric 
Theory.'    The  following  is  an  abstract : 

The  aim  of  the  paper  was  to  bring  together  into  something  like 
logical  order  a  few  of  the  more  salient  facts  which  have  been  cited 
in  favor  of  and  against  the  belief  in  the  existence  of  a  beneficent 
agency  in  nature,  more  especially  as  operating  in  the  direction  of 
the  welfare  and  advantage  of  man,  considered  as  the  end  toward 
which  the  various  processes  of  the  universe  have  tended.  These 
statements  of  fact  were  accompanied  by  such  explanations,  qualifi- 
cations, and  other  comments  as  seemed  necessary  to  secure  their 
proper  appreciation  and  their  true  bearing  upon  the  problem. 

The  speaker  called  attention  to  the  fact  that  writers  of  a  teleo- 
logical  bias  are  continually  advancing  what  they  regard  as  proofs 
of  intelligent  design  and  benevolent  provision  in  behalf  of  sentient 
beings,  especially  man.  Until  within  quite  a  recent  period  all  phi- 
losophy was  strictly  anthropocentric,  and  the  lower  grades  of 
creatures  capable  of  enjoyment  and  suffering  were  wholly  ignored ; 
but  in  later  times  a  few  of  this  school  have  expanded  their  scheme 
to  embrace  the  animal  world  in  general,  rendering  it  zooccntric 
instead  of  anthropocentric,  although  the  existence  of  large  orders 
of  purely  predatory  creatures  had  proved  a  somewhat  discouraging 
fact  for  their  philosophy  to  assimilate. 

Most  of  the  examples  that  have  been  bt"ought  forward  as  estab- 
lishing the  operation  of  a  designing  intelligence  and  beneficent 

»"  American  Naturalist,"  Vol.  XVI.,  (January,  1882,)  pp.  66-67. 

'This  paper  will  form  part  of  Chapter  VI II  of  the  author's  work  "  Dynamic 
Sociology,"  in  press. 
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intent  in  die  tuurcrse— optimistic  bds,  so  adkd — can  be  dsned 
nnder  two  general  heads :  Thcf  are  dtbcr,  i,  cases  of  natnal  or 
genetic  ad<q>tatioo ;  or,  2,  they  aie  mere  coincidences. 

Still  a  third  class  was,  however,  named  in  irtiich  the  advantage 
is  more  apparent  than  real  and  becomes  gready  rednced  or  di^ 
appears  altogether  on  closer  examination. 

Under  the  first  of  these  gnmps  the  following  instances  were 
enumerated : . 

I.  A  modem  sdentillc  writer  had  stated  that  in  the  case  of  the 
maternal  instinct  it  was  a  mere  accident  that  the  course  of  actbn 
which  the  instinct  prompts  should  be  one  that  was  conducive  to  the 
welfare  of  the  offspring. 

Against  this  view  it  was  urged  that  this  apparentiy  fortuitous  ad^- 
tation  was  clearly  a  genetic  one  and  had  been  developed  under  the 
operation  of  the  selective  laws  now  generally  recognized  in  biology. 

3.  The  alleged  excess  of  male  over  female  births,  supposed  to  be 
brought  about  for  the  purpose  of  supplying  the  loss  of  males 
incident  to  war  and  their  more  exposed  mode  of  life,  was  questioned 
as  a  fact ;  the  loss  of  males  by  violence  being,  probably,  nearly 
compensated  for  by  the  greater  delicacy  of  'maternal  functions ; 
yet,  if  the  supposed  excess  were  proved,  it  might  do  no  more  than 
show  that  it  was  an  advantage  that  it  be  so,  which,  on  adaptation 
principles,  would  amount  to  accounting  for  the  fact. 

3.  That  the  specific  gravity  of  aquatic  animals  should  almost 
exactly  equal  that  of  their  medium  was  held  to  be  a  clear  case  of 
natural  adaptation. 

4.  The  allied  fact  that  the  bones  of  birds  are  hollow  and  com- 
municate with  the  outer  air  was  explained  in  the  same  manner. 

5.  The  existence  of  the  coal  measures  was  cited  as  a  favorite 
theme  of  optimists,  and  "it  was  shown  that  it  partook  of  the  char- 
acter partly  of  the  first  and  partly  of  the  second  group.  If  it  be  true, 
as  generally  believed,  that  the  process  of  their  deposition  had  the 
eifect  to  purify  the  atmosphere  of  its  alleged  excess  of  carbonic 
acid  gas,  then  the  fact  must  have  constituted  one  of  the  conditions 
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to  the  development  of  higher  forms  of  life,  including  human  life, 
and  as  such  it  performs  the  office  of  an  efficient  and  not  2.  final  cause. 
Since  the  close  of  the  sixteenth  century,  when  coal  began  to  come 
into  general  use  as  fuel,  it  may  have  also  produced  a  new  effect 
upon  the  development  of  the  race  by  greatly  enhancing  their 
comfort  and  consequent  efficiency  for  action.  In  so  far  the 
correlation  between  the  existence  of  the  coal  measures  and  the 
advancement  of  man  has  a  causal  relation  and  constitutes  a  case  of 
adaptation;  in  any  other  sense  it  must  be  regarded  as  a  pure 
coincidence. 

6.  Very  similar  to  this  case  is  that  of  the  late  appearance, 
geologically  speaking,  of  the  most  important  economic  families  of 
plants,  and  particularly  the  RosacecB  and  Graminece,  These  plants 
were  shown  to  have  been,  equally  with  the  coal  measures,  a  condi- 
tion to  the  existence  of  the  higher  forms  of  animal  life  which  have 
been  genetically  adapted  to  them.  Considered  from  any  other 
point  of  view  the  co-existence  is  purely  accidental. 

Under  the  second  group,  or  that  of  pure  coincidences,  the 
following  cases  were  noted  : 

1.  The  alleged  advantage  to  man  of  the  spheroidal  form  of  the 
earth  in  pweventing  irregularities  in  its  motions,  due  to  mountains 
and  other  inequalities  of  its  surface,  which  the  equatorial  meniscus 
neutralizes.  This,  Kant,  who  first  suggested  it,  proposed  to  explain 
on  teleological  principles,  and  he  rebukes  the  attempt  to  explain  it 
as  due  to  the  equilibrium  necessarily  produced  by  the  formerly 
fluid  mass  of  the  rotating  planet.  But  as  the  mechanical  explana- 
tion is  complete  without  the  teleological  one,  and  will  apply  to  any 
case,  even  where  it  might  be  a  disadvantage,  the  latter  is  at  least 
unnecessary. 

2.  The  fact  that  there  is  no  relation  of  dependence  between  the 
dispersive  and  refractive  powers  of  different  substances,  and  which 
alone  renders  the  construction  of  the  achromatic  lens  possible. 
This  was  mentioned  as  a  most  fortunate  case  under  the  present  head ; 
but  it  was  questioned  whether  this  were  not  rather  to  have  been 
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pected  than  the  contrary,  and.  whether  admiration  be  really  die 
proper  attitude  to  maintain  towards  it. 

3.  It  had  been  remarked  by  Brinkley  **  that  if  the  velocity  of 
light  had  been  much  less  than  it  is'astronomy  would  have  been  all 
but  an  impossible  science."  If  it  had  been  greater  than  it  is, 
however,  astronomical  observation  would  have  been  in  the  same 
degree  facilitated ;  and  there  was  the  same  antecedent  probability 
that  it  would  be  greater  as  less. 

4.  As  a  final  case  under  this  head  was  noted  the  circumstance 
that  if  the  manu&cture  of  alcohol  had  been  so  simple  a  process* 
that  the  lowest  races  could  have  at  all  times  obtained  an  unlimited 
amount  of  it,  this  would  probably  have  effectually  prevented  the 
social  development  of  the  race,  if  it  did  not  entirely  extinguish  it 
It  is  a  fortunate  coincidence,  therefore,  that  its  production  is  only 
possible  by  races  that  have  advanced  fkr  enough  intellectually  to  be 
capable  of  foreseeing  to  some  extent  its  evil  effects  and  of  exercising 
a  certain  control  over  their  appetite  for  it. 

Passing  to  the  third  group,  or  those  instances  in  which  the 
advantage  is  more  apparent  than  real,  only  a  single  case  was 
adduced  as  a  type  of  the  class. 

This  was  the  fact,  so  strenuously  insisted  upon  by  certain  physi- 
cists, and  notably  Count  Rumford,  as^  wise  provision  of  nature  in 
the  interest  of  man,  that  water  attains  its  greatest  density  at  about 
39j^°  Fahrenheit,  instead  of  at  the  actual  freezing  point.  This 
view  was  based  upon  the  supposition  that  if  it  were  otherwise  all 
bodies  of  water,  even  the  ocean,  would  be  frozen  solid  as  often  as 
the  temperature  fell  to  32®.  The  fallacy  of  this  reasoning  has  long 
been  exposed,  and  it  has  been  shown  :  first,  that  this  property  does 
not  apply  to  the  salf  water  of  the  ocean,  which  is  about  in  the  state 
from  which  the  worst  results  of  the  theory  would  occur;  second,* 
that  these  results  do  not  occur  there,  and  would  not  in  any  liquid, 
but  rather  the  opposite  ones,  viz. ,  that  bodies  of  water  would  never 
freeze  over  in  temperate  climates  at  all,  since  the  superincumbent 
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mass  of  the  water  would  prevent  the  cold  from  penetrating  to  the 
bottom,  where  alone  congelation  could  take  place  if  ice  were 
heavier  instead  of  lighter  than  water ;  and,  third,  that  instead  of 
water  having  been  singled  out  as  the  only  substance  to  be  en- 
dowed with  this  property,  it  is  now  found  that  many  others  possess 
it,  such  as  glass,  bismuth,  antimony,  and  even  iron ;  so  that  inde- 
pendently of  design  the  chances  that  water  should  possess  it  are 
about  the  same  as  that  it  should  not,  while  the  property  itself  is 
really  pf  very  doubtful  advantage. 

Upon  an  enumeration,  therefore,  of  such  cases  only  as  seem  to 
favor  the  anthropocentric  theory  it  was  maintained  that  the  claim 
was  a  weak  one.  Unless  the  theory  of  adaptation  is  wholly  re- 
jected, the  greater  part  of  the  illustrations  fall  imder  that  head. 
A  large  share  of  the  remainder  are  such  as  would  be  as  likely  to 
occur  in  the  manner  that  they  do,  as  otherwise,  under  the  operation 
of  the  mathematical  law  of  probabilities.  The  number  of  coinci- 
dences that  can  be  noted  is  not  greater  than  ought  to  be  expected, 
or  than  are  met  with  in  other  departments  of  human  experience, 
while  a  few  cases  turn  out,  when  fully  understood,  to  be  of  doubtful 
advantage. 

The  speaker  next  proceeded  to  enumerate  cases  of  the  opposite 
general  class,  or  such  as  seemed  opposed  to  the  doctrine  of  a  special 
beneficent  agency  in  the  interest  of  man.  This,  he  stated,  was  a 
much  easier  task  than  the  preceding,  which  is  itself  a  strong  pre- 
sumption against  the  optimistic  view. 

The  illustrations  adduced  were  grouped  under  three  general 
heads,  viz.,  i,  such  as  exhibit  a  condition  generally  unfavorable  to 
life  on  the  globe,  either  of  men,  animals,  or  plants — anti-biocentric 
facts ; — 2,  such  as  negative,  in  one  form  or  another,  the  assumption 
that  the  human  race  has  been  the  special  object  of  benevolent  de- 
sign— anti-anthropocentric  facts ; — and,  3,  those  in  consequence  of 
which  social  progress  tends  to  defeat  itself — anti-sociocentrlc  facts, 

7 


■  of  Ac  ■■■rcaBdttd  iiall  &ai  caa  be 

Under  Ihe  fim  of  tboKgrOBpitbefalloni£faeB«Bc«cdan: 
(.  That  ibe  Uiajptodiaal  cxaheign  af  ifae  oofio-  hark  of  ^uy 
treet  ratrkn  Ibeir  natnnl  ^rowlb  b;  landing  the  tmk  too  t^htlf 
and  oowipwing  ttic  cclb  of  the  czmtmon  tsfcr.  So  obnois  b 
ItiN  thu  honiaiUutKls  jOCCffally  relieve  them  by  aitificialij  riit- 
tiag  ihelMik. 

9.  That  mnx  pbim  Moon  during  a  period  of  mild  weathei-  in 
wttunn  or  winter,  when  there  u  no  poseibility  tbat  Ibeir  fniit  can 
reach  marurity. 

3.  That  the  Uing  of  many  inwcb  is  so  strongly  barbed  that  it 
cannot  be  withdrawn  from  tttc  body  sinng,  but  instead  b  extracted 
fioni  that  of  the  innect  along  with  the  viscera  to  which  it  is  attached, 
r«iultln((  in  (he  death  of  the  latter.  As  only  females  are  provided 
vilh  stingH  the  dentructton  of  so  many  of  that  sex  must  be  a  disad- 
vantage to  itie  species. 

4.  That  female  opossums  having  only  thirteen  teats  have  been 
known  to  give  birth  to  fifteen  or  sixteen  young,  and,  as  the  con- 
tinued life  of  each  embryo  depends  upon  its  permanent  attachment 
to  a  teat,  the  excess  over  the  number  of  the  latter  must  necessarily 
perish. 

5.  Tlmt  moths,  beetles,  ephemerae,  and  other  insects  possess* 
suicidal  propensity  to  fly  into  a  flame. 

6.  That  birds  and  animals  on  newly  discovered  islands  have  no 
innate  fear  of  man,  and  allow  themselves  to  be  readily  caught,  so 
that  they  are  soon  exterminated. 

7.  Tliat  animals  attacked  with  rabies  immediately  acquire  a  dis- 
position to  bite  others,  whereby  the  deadly  malady  b  multiplied. 

8.  That  many  imperfectly  integrated  annelids  labor  under  a 
great  disadvantage  from  being  obliged  to  support  a  multitude  of 
similar  organs  in  different  somites. 

^Vhitc  none  of  the  above  facts  are  capable  of  a  teleological,  or 
optimistic  explanation,  it  was  shown  in  each  case  that  from  the 
point  of  view  of  evolution  they  may  all  be  readily  accounted  for. 
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Under  the  second,  or  anthropocentric  group  proper,  the  fol- 
lowing facts  were  co-ordinated : 

Three  cases,  under  the  general  head  of  "rudimentary  organs," 
as  they  are  called,  which,  while  they  perform  no  known  functions, 
are  at  the  same  time  the  seats  of  dangerous  diseases,  viz.  : 

1.  The  tonsils,  as  the  seat  of  tonsilitis. 

2.  The  thyroid  gland,  the  seat  of  the  disease  called  goitre,  or 
bronchocele. 

3.  The  vermiform  appendage  of  the  intestines,  in  which  two 
dangerous  forms  of  disease  are  located. 

Each  of  these  has  been  traced  back  to  a  form  in  the  lower  ani- 
mals, in  which  it  was  an  active  organ,  which  not  only  accounts  for 
the  existing  vestige  on  true  scientific  grounds,  but  at  the  same  time 
argues  the  descent  of  man  from  them.  Yet  this  fails  to  relieve  the 
optimist  from  the  onus  of  proving  a  teleological  advantage  from 
them  as  they  now  exist. 

4.  Allied  to  these  cases,  but  of  less  general  renown,  is  that  of  the 
exposed  condition  of  the  lower  extremity  of  the  spinal  cord,  which, 
under  certain  circumstances,  becomes  the  seat  of  a  fatal  malady 
known  as  rachidian  meningitis.  This  condition,  which  is  peculiar 
to  man,  is  explained  morphologically  as  a  result  of  the  assumption 
by  man  of  the  erect  posture,  in  separating  the  sacral  vertebrae  and 
exp)Osing  the  spinal  cord. 

The  remaining  cases  cited  under  this  head  were  taken  from 
widely  different  fields : 

5.  That  the  ability  to  predict  the  weather  is  at  once  the  most 
practically  important  and  the  most  limited  of  scientific  achieve-^ 
ments. 

6.  That,  as  I^place  has  shown,  the  elements  of  the  solar  system, 
from  the  human  point  of  view,  fall  far  short  of  the  optimum. 

7.  That  if,  as  many  astronomers  suppose,  the  moons  of  the  larger 
planets  are  inhabited  and  derive  their  light  and  .heat  chiefly  from 
their  primaries,  it  is  an  ill-devised  arrangement  that  in  all  cases 
they  should  always  present  one  and  the  same  side  to  them,  leaving 
the  other  hemisphere  in  i)erpetual  darkness. 
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8.  That  it  would  be  much  better  for  man  if  there  could  be  about 
sixteen  hours  day  to  eight  of  night,  corresponding  to  the  normal 
requirements  of  activity  and  rest,  and  saving  an  average  of  four 
waking  hours  in  darkness,  with  the  accompanying  cost  of  artificial 
illumination. 

9.  The  misfortune  was  dwelt  upon  that  all  races  should  have  been 
condemned  to  the  use  of  either  the  quinary,  decimal,  or  vigesimal 
system  of  notation,  when  either  nine,  twelve,  or  sixteen,  but  es- 
pecially eight,  would  have  constituted  a  basis  so  much  superior  in 
point  of  practical  value.  Genetically,  it  is  easily  explained  as  the 
result  of  man's  possession  of  twenty  digits. 

10.  That  the  human  body  should  possess  a  specific  gravity  a  trifle 
greater  than  that  of  water,  coupled  with  the  fact  that  man  is  not 
endowed  with  a  natural  instinct  to  swim;  and  this  on  a  planet  of 
whose  superficial  area  two  and  four-fifths  times  as  much  is  water  as 
land,  and  which  he  is  obliged  to  traverse  in  all  directions.  His 
supposed  descent  from  purely  terrestrial,  or  even  partially  arboreal 
anthropoid  apes,  would  be  a  satisfactory  genetic  explanation  of 
both  these  circustances ;  but  its  admission  would  be  no  relief  to 
the  optimist  from  explaining  them  teleologically. 

11.  The  brevity  of  human  life  was  cited  as  an  important  barrier 
to  intellectual  progress.  So  large  a  portion  of  every  one's  lifetime 
is  required  to  prepare  for  any  useful  work  that  little  time  is  left  for 
its  accomplishment,  and  many  are  deterred  from  undertaking 
anything  of  real  value.  This,  it  was  maintained,  might  as  well 
have  been  othenvise,  as  there  is  nothing  necessarily  impossible  in 
the  limit  of  human  life  being  two  hundred  years  any  more  than  in 
its  being  one  hundred. 

13.  Living  beings  are  so  constituted  that  they  multiply  many 
times,  often  many  hundred  times,  faster  than  their  conditions 
would  permit  if  the  excess  were  not  constantly  kept  down  by  the 
friction  of  the  environment  manifesting  itself  in  a  variety  of  ways. 
In  the  case  of  men,  who  form  no  exception  to  this  law,  disease, 
accident,   violence,  war,  pestilence,  and  famine  are  among  the 
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scourges  that  perform  this  office,  the  true  cosmical  nature  of  which  is 
masked  by  our  familiarity  with  the  phenomena.  The  amount  of 
suffering  that  would  be  saved  if,  instead  of  this  method,  that  of 
diminished  fertility  or  the  destruction  of  unborn  germs  of  life  were 
adopted,  is  incalculable. 

To  these  cases  were  added  the  following  wholly  disconnected  but 
none  the  less  apposite  facts : 

13.  That  the  worst  of  all  living  enemies  of  mankind  are  too 
minute  to  be  discovered  by  the  highest-powered  microscopes — the 
germs  of  disease. 

14.  That  in  temperate  latitudes,  where  the  bulk  of  the  world's 
population  occurs,  northerly  winds  predominate  in  winter  and 
southerly  in  summer,  thus  exaggerating  the  extremes  of  heat  and 
cold. 

15.  That  in  mountainous  regions  the  rainfall  is  chiefly  on  the 
tops  of  the  mountains  where  it  is  not  needed,  leaving  the  otherwise 
fertile  valleys  and  plains  arid  and  parched. 

16.  That  the  most  useful  as  well  as  the  most  beautiful  objects  in 
nature  are  usually  the  most  rare. 

17.  That,  whereas  pleasures  are  usually  moderate  and  brief,  pains 
are  often  intense  and  protracted. 

Under  the  last  of  the  three  general  classes  of  anti-optimistic 
facts  specified  above,  viz.,  the  anti-sociocentric,  or  anti-progressive 
group,  it  was  shown : 

1.  That  social  progress  is  rhythmical,  and  that  its  alternate  flows 
and  ebbs  occasion  incalculable  waste,  from  the  circumstance  that 
only  a  part  of  what  is  gained  by  the  flood-tide  is  retained  after  the 

ebb-tide  is  over. 

» 

2.  That  the  study  of  phenomena  has  always  had  to  be  commenced 
from  the  top,  and  that  the  superficial  view  must  be  taken  before 
the  fundamental  view  can  be  gained ;  so  that  the  work  of  intellec- 
tual progress  has  consisted  in  the  removal,  not  merely  of  ignorance, 
but  of  error. 

3.  That  moral  and  social  science,  the  most  practically  important 
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brancbes  of  knowledge,  labor  uoder  difficulties  from  which  all  other 
■ciences  an  exempt,  since  every  attempt  to  anaifze  the  pbeaomena 
of  hmnaa  action  aod  social  life  into  their  simpler  elements — a  pro- 
cess essential  to  the  study  of  any  science — conSicts  with  received 
opinions  and  shocks  a  morbid  sense  which  clfums  a  pretemaiuial 
character  for  the  human  race. 

4.  Tliat  (he  labor  performed  in  the  iotercst  of  social  progress  is 
un remunerative,  and  must  u:»ially  be  performed  in  the  face  of 
strenuous  oppciition  ;  which  is  alone  sufficient  to  detei  most  men, 
however  capable,  from  undertaking  it. 

5.  That  true  merit  is  generally  content  to  remain  in  obscurity, 
while  the  volatile  elements  of  society  thrust  themselves  into  undue 
prominence  and  exert  a  greatly  disproportionate  influence. 

6.  That  the  mass  of  mankind  wholly  misconceive  their  own  in- 
terests, and  are  generally  found  siding  with  the  party  tliat  seeks  to 
despoil  them  of  their  most  valuable  rights  and  liberties, 

7.  That  the  past  tendency  of  the  human  intellect  has  been  to 
ignore  realities  and  waste  Its  energies  on  empty  speculations  about 
transcendental  questions. 

8.  That,  while  men  have  always  had  the  most  need,  they  have, 
at  the  same  time,  manifested  the  least  disposition  to  exercise  their 
intellectual  faculties. 

9.  That  in  the  present  slate  of  scientific  progress  the  discovery 
of  truth  is  rapidly  distancing  popular  intelligence,  so  that  it  is  im- 
possible to  assimilate  the  knowledge  brought  forth. 

And  fmally ; 

10.  That  each  and  all  of  the  many  errors  which  the  increasing 
intelligence  of  the  world  has  successively  swept  away,  have  beeo 
defended  to  the  last  by  at  least  a  few  of  the  most  honored  minds  of 
tJie  age,  and  have  at  last  been  compelled  tardily  to  succumb  to  a 
sort  of  popular  verdict,  or  to  the  combined  force  of  the  lesser  lights 
and  younger  heads,  reluctantly  declining  to  follow  longer  tho:;e  tp 
whom  they  had  been  accustomed  to  look  to  for  counsel  and  in- 
tellectual guidance. 
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In  conclusion  the  speaker  remarked  that  there  were  some  to 
whom  an  apology  might  be  due  for  so  protracted  an  enumeration 
of  the  pro's  and  con's  of  optimism — a  philosophy  which  may  be 
supposed  to  have  long  been  obsolete.  To  such,  however,  he  could 
only  express  his  regret  that  the  mass  of  mankind  have  by  no  means 
reached  their  advanced  position.  While  optimism,  as  a  philosophic 
tenet,  defined  by  the  scholars  of  a  century  ago,  has,  it  must  be 
admitted,  ceased  to  engross  the  attention  of  thinking  minds,  the 
qualified  form  of  it  which  constitutes  the  anthropocentric  theory, 
and  toward  which  the  foregoing  considerations  have  been  principally 
directed,  still  forms  the  very  warp  of  the  current  philosophy  outside 
of  the  domain  of  science,  and  to  a  great  extent  within  that  domain. 
It  is  the  essence  of  all  teleological  conceptions,  and  so  generally 
pervades  the  prevalent  views  of  life  and  action,  as  to  distort  com- 
pletely the  popular  conception  of  the  relations  between  man  and 
the  universe.  The  great  mass  of  men  still  believe  in  a  conscious 
intelligence,  either  without  or  within  the  universe,  which  is  perpetu- 
ally adjusting  means  to  ends  in  nature.  The  majority  regard  that 
intelligence  as  in  a  manner  benign  and  sympathetic,  and  while 
shutting  their  eyes  to  such  facts  as  have  been  here  set  forth,  are 
ever  on  the  alert  to  gather  evidence,  however  slender,  in  support 
of  providential  interference  and  intelligent  design. 

Mr.  S.  D.  Hinman  then  read  a  paper  entitled  The  Rabbit  and 
THE  Spring. — A  Dakotan  Tale. 

Upon  this  paper  Prof.  Mason  remarked  that  nearly  the  same 
story  occurs  in  "  Uncle  Remus."  He  said  it  was  possible  that  the 
negroes  of  the  South  might  have  learned  it  from  the  Southern  In- 
dians. He  had  formerly*  reasoned  that  the  selection  by  the  negroes 
of  the  rabbit  as  the  hero  of  so  many  of  their  stories  was  because 
they  thought  that  timid  animal  best  typified  their  own  helpless  con- 
dition, from  which  a  belief  widely  prevailed  that  they  were  yet  to 
emerge  victorious  over  all  the  influences  that  tended  to  hold  them 
down. 
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Mr.  Gilbert  inquired  whether  the  story  was  regarded  as  a  myth, 
or  whelhcr  it  belonged  lo  the  proper  folk-lore  of  the  tribe. 
Mr.  Hinman  thought  that  it  was  DOt  believed  in  as  a  fact. 


Forty-Ninth  Regular  Meeting,  January  3,  1882. 

Dr.  Robert  Fletcher  read  a  paper  entitled  Paul  Beoca  ;  His  Lire 

AND  Work  in  Anthr( 


Dr.  Aniisell  inquired  whether  the  report  was  true  that  Paid  Broca. 
died  of  internal  aneurism. 

Dr.  Fletcher  replied  that  this  was  not  developed  by  the  autopsy 
and  was  a  mere  supposition. 

Prof,  Mason  spoke  of  a  letter  he  had  once  received  from  Broca, 
in  which  he  advised  American  anthropologists  to  confine  their 
investigations  to  their  own  country  as  the  most  promising  field  of 
research. 

Dr.  Antisell  remarked  that  Broca  was  the  fiist  to  observe  the 
perforated  skulls. 

Dr.  Fletcher  said  that  he  had  treated  this  subject  specially  in  a 
paper  read  at  a  previous  meeting,  which  accounted  for  his  touching 
so  lightly  upon  it  in  the  present  one. 

Prof.  Mason  asked  whether  it  could  be  considered  as  the  estab- 
lished opinion  that  the  faculty  of  speech  is  located  in  the  third 
frontal  convolution  of  the  brain.  He  said  that  he  had  heard  both 
Dr.  Otis  and  Dr.  Woodward  speak  very  skeptically  about  it,  and 
cite  a  case  in  which  this  lobe  was  carried  away  entirely,  and  the 
man  talked  more  than  before. 

Dr.  Fletcher  replied  that  there  was  some  conflicting  evidence  on 
the  subject,  but  that  the  doctrine  had  recently  gained  ground.     He 

'  ■'  Paul  Broca  and  ihe  French  School  of  AnlhropoloCT  1 "  in  "  The  Salurday 
Lectures,"  delivered  in  Ihc  Lecture  Room  of  the  U.  S,  National  Museum  under 
the  auspices  of  Iho  Anthropological  and  Biological  Societies  of  Washington,  in 
March  and  April,  l83l;  Boston,  D.  Lotlirop  &  Co,,  iSSs ;  Washington,  J udd  & 
Detweilcr,  1881,  pp.  113-143;  bUo  separate,  as  SatQrdajr  Lecture  No.  6. 
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said  that  the  views  of  Dr.  Otis  and  Dr.  Woodward  which  had  been 
given  must  have  been  expressed  some  time  ago,  and  he  was  quite 
sure  they  had  been  greatly  modified  since.  He  thought  Dr.  Otis 
believed  in  the  doctrine  at  the  time  of  his  death,  and  that  Dr. 
Woodward  now  accepts  it  with  limitations. 
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ANNUAL  ADDRESS  OF  THE  PRESIDENT, 

J.  W.  Powell. 

Delivered  February  j,  1882. 


OUTLINES  OF  SOCIOLOGY.' 

By  organized  association  men  live  together  in  bodies  politic. 
That  men  may  live  in  peace,  render  one  another  assistance,  and  act 
together  as  units  for  mutual  protection,  is  the  purpose  subserved  by 
organized  association.  In  order  that  men  may  associate,  their  con- 
duct must  be  regulated.  For  the  regulation  of  conduct  there  must  be 
organieation,  and  the  plan  upon  which  a  body  politic  is  organized 
depends  upon  the  nature  of  the  regulation  for  which  it  is  used — 
organ  is  adapted  to  function. 

The  organization  of  the  body  politic  constitutes  the  State. 

Again,  there  must  be — 

First,  some  method  of  determining  the  particulars  of  conduct 
tliat  require  regulation  and  the  quality  and  quantity  of  regulation 
required. 

Second,  there  must  be  means  of  enforcing  regulation. 

Third,  there  must  be  means  of  determining  whether  conduct 
conforms  to  rule. 

The  machinery  established  by  a  society  for  accomplishing  these 
purposes  constitutes  Government. 

Yet  again,  there  are  the  rules  which  the  body  politic  determines 
to  be  necessary  for  peace,  mutual  assistance,  protection,  and  the 
common  welfare,  and  these  constitute  (he  Law. 

The  science  of  sociology,  from  the  nature  of  the  functions  of 
social  organization,  may  be  fundamentally  divided  into  three  sub- 

' "  Tlie  Saturday  Lectures,"  ffc.,  pp.  60-S3 ;  also,  separate  as  *'  Saturday  Lec- 
ture" No.  4. 
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jects:  the  constitution  of  the  state,  the  form  of  the  government, 
and  the  regulation  embodied  in  the  law — the  state,  the  govenwient, 
the  law. 

THE  STATE. 

• 

•  A  state  is  a  body  politic — an  organized  group  of  men  with  an 
established  government  and  a  body  of  determined  law.  In  the 
organization  of  societies  units  of  different  orders  are  discovered. 
A  society  of  the  highest  or  first  order  is  made  up  of  a  number  of 
societies  or  groups  of  a  second  order,  and  these  may  again  be  made 
up  of  a  number  of  groups  of  a  third  or  fourth  order.  The  term 
state  as  here  used  embraces  the  entire  body  of  men  included  in 
the  largest  unit  (and  consequently  all  the  men  of  each  subordinate 
unit)  when  it  refers  to  the  body  politic  as  a  group  of  men,  and 
when  it  refers  to  the  organization  it  includes  the  constituent  plan 
of  the  largest  and  its  included  units.  It  should  be  noticed  that 
this  use  of  the  term  state  is  not  consistent  with  a  common  practice 
in  this  country,  but  we  may  illustrate  by  reference  thereto.  The 
term  state  would  thus  be  synonymous  with  the  United  States,  in- 
cluding its  several  units  of  states,  counties,  townships,  cities,  wards, 
and  all  other  subordinate  divisions.  The  term  state,  then,  is  used 
to  designate  an  organized  body  of  people  of  the  highest  order, 
embracing  all  its  subsidiary  organizations. 

SOCIOLOGIC   CLASSES. 

In  the  foregoing  characterization  of  the  state  it  has  been  con- 
sidered as  a  body  politic  organized  for  civil  government,  that  is, 
for  the  regulation  of  the  conduct  of  the  individuals  of  the  state  as 
they  are  related  to  one  another.  But  the  conduct  of  the  members 
of  the  state,  or  of  the  entire  body  politic,  may  have  relations  to 
other  bodies  politic;  so  that  conduct  must  be  regulated  in  its 
internal  relations  and  in  its  external  relations. 

Now,  the  relations  of  state  to  state  may  be  regulated  by  common 
agreement,  and  they  are  thus  regulated  to  a  large  extent.     But 
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thn  rrgoUtion  is  imptifezt  and  weak  {torn  Ihc  6ki  i&itt  nacoBaMK 
govemmeni  »  organized  to  whkh  all  tbe  aata  xx  aEkx  -*— F«t* 
The  lack  of  uich  a  comiraoii  govenmient  (or  Uaiss  leaib  Bo  die 
■ealcfDOit  of  dBpotes  by  war.  Each  state  prepim  ieelf  Go  esfiirae 
its  wnhes  or  defesd  iu  rigfaU  by  resort  to  aims.  It  aeems  pn^mUt 
that  in  tiac  earliest  stages  of  society  all  aUc-bodied  men  take  pnt 
in  iti  military  aJEut«.  But  very  early  a  differentiadatt  b  dsconnd 
by  which  a  port  only  of  the  men  belong  to  the  army ;  and  thts  «c 
have  (he  tisilUaij  class  as  distinguished  (rom  tbe  d^  clas&. 

In  all  governments  which  have  hitherto  existed,  bmnan  coodnct 
hai  been  regulated  in  ils  relations  to  superaattua]  beio^  It  bu 
always  been  believed  that  the  welfare  of  mankind  depends  largely, 
or  even  primarily,  upon  the  will  of  the  gods,  or  of  one  god — tke 
Supreme  Ruler  of  the  Univene. 

The  relation  of  man  to  his  god  gives  rise  to  religion.  Tbe  coo- 
duct  involved  is  religious  conduct ',  and  hence  religion  comes  to  be 
an  important  factor  in  determining  the  consiitution  of  tbe  state, 
the  nature  of  the  government,  and  the  character  of  tbe  law. 

Thus  in  the  constitution  of  tbe  state  we  find  three  clases  of 
people  more  or  less  distinctly  differentiated:  the  civil,  the  mili- 
tary, and  the  priestly.  As  these  classes  appear  in  the  consdtutioQ 
of  the  state  they  also  affect  in  varying  degree  the  form  of  the 
government,  and  the  relations  arising  therefrom  are  regulated  \tj 
law. 

SOCIAL   BANKS. 

In  many  sUges  of  society  grades,  or  ranks,  of  people  are  dis- 
covered, based  upon  heredity,  possession  of  land,  wealth,  and  other 
circumstances  giving  rise  to  aristocracies — common  people  and 
■laves,  patricians  and  plebeians. 

CORPORATIONS. 

In  many  states  two  grand  classes  of  organizations  are  found.  The 
first  class  is  directly  related  to  government  and  embraces  the  organi- 
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zations  mentioned  above  as  grouped  in  different  orders.  The 
second  class  is  indirectly  related  to  government.  These  organi- 
zations serve  a  variety  of  purposes.  Men  are  organized  into 
societies  for  religious,  charitable,  educational,  industrial,  and  other 
ends,  and  such  societies  will  here  be  called  corporations.  These 
organizations  of  the  minor  class,  unlike  those  of  the  major  class, 
do  not  constitute  a  part  of  the  government,  but  they  form  a  part 
of  the  state  and  must  necessarily  be  considered  in  the  plan  of  the 
state.  While  not  a  part  of  the  government  in  any  important  way 
they  are  connected  therewith.  The  regulation  of  conduct  involved 
in  the  successful  working  of  such  corporations  may  be  immediately 
determined  by  the  bodies  of  men  severally  involved,  and  expressed 
in  charters,  constitutions,  by-laws,  and  rules  of  order.  But  over 
all  these  is  the  law  of  the  government,  with  which  the  rules  or 
laws  of  the  several  minor  organizations  must  conform,  and  for  the 
ultimate  enforcement  of  which  government  is  to  a  large  extent 
responsible.  Thus  we  have  the  major  and  minor  organizations  of 
the  state,  the  major  and  minor  laws  of  the  state,  and  the  govern- 
ment of  the  state  directly  enforcing  the  major  laws  and  indirectly 
enforcing  the  minor  laws. 

The  science  called  Sociology  in  its  three  great  divisions — the 
state,  the  government,  and  the  law — deals  with  all  organizations  of 
the  people  for  whatsoever  purpose  they  may  be  formed. 

A  part  of  the  regulation  of  a  state  belongs  to  the  major,  another 
part  to  the  minor,  organizations  of  the  state,  but  the  functions  of 
the  two  classes  of  regulation  are  not  clearly  and  permanently  dif- 
ferentiated. A  particular  system  of  regulation  may  be  relegated 
now  to  the  government  and  now  to  a  society  of  the  minor  class, 
or  the  system  of  regulation  may  be  divided  between  them.  For 
example,  the  government  may  entirely  control  a  system  of  educa- 
tion, or  the  system  of  education  may  be  entirely  controlled  by 
minor  societies ;  or,  again,  a  part  of  the  educational  system  may 
belong  to  the  government  and  a  part  to  minor  societies.  The 
boundary  lines  between  major  and  minor  regulation  are  ever 
shifting. 
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i  A  PLEXUS  OF  0RGANI2AT10KS. 


In  the  foregoing  statement  it  is  seen  that  the  grand  unit  of  social 
organization,  the  state,  ts  itself  composed  of  many  minor  organi- 
zations, forming  units  in  a  descending  series,  so  that  the  state  has  a 
compound  structure.  It  also  lias  a  complex  structure.  Before  de- 
fining this  complexity  an  illustration  from  biology  may  be  in  place. 

An  animal  is  composed  of  many  organs  performing  different 
functions, — the  organ  of  thought,  the  organs  of  breathing,  the 
organs  of  digestion,  the  organs  of  circulation,  the  organs  of  loco- 
motion, and  so  forth.  Running  through  all  these  organs  and 
forming  a  plexus  with  them,  are  the  systems  of  tissues — the  nervous, 
vascular,  and  muscular  systems — the  whole  forming  a  compli- 
cated system  of  organs  and  tissues,  rendering  the  organism  exces- 
sively complex  in  physical  constitution. 

In  the  examination  of  the  constitution  of  any  particular  state  it 
will  usually  be  that  one  system  of  organization  permeates  and 
pervades  other  systems  in  such  a  manner  that  (he  individual  stale 
is  excessively  complex.  Through  the  series  of  units  into  which 
the  state  is  organized  for  the  purposes  of  government,  both  clases 
and  ranks  are  interwoven,  and  through  the  government  units — the 
classes  and  the  ranks — corporations  are  interwoven.  ■ 

In  the  Muskoki  Confederacy  there  are  forty-nine  tribes,  each 
one  having  a  government  of  its  own.  But  these  forty-nine  tribes 
are  organized  in  such  a  manner  that  a  common  government  is 
provided  for  the  whole.  Now,  the  confederacy  is  the  grand  unit, 
the  tribes  are  units  of  a  second  order.  But  the  clans  of  one  tribe 
are  al:;o  the  clans  of  another,  so  that  each  clan  is  distributed 
through  many  tribes,  and  each  clan  has  a  government  of  its  own, 
subsidiary  to  the  government  of  the  tribe,  and  again  subsidiary  to 
the  government  of  the  confederacy.  The  organization  for  a  clan 
is  woven  through  the  organization  for  a  tribe  in  such  a  manner  as 
to  make  the  constitution  of  the  state  complex. 

In  those  states  where  the  organizations  which  we  have  here 
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called  corporations  are  highly  developed,  the  corporations  them- 
selves render  the  constitution  of  the  state  complex.  Church 
organizations  do  not  conform  to  state  lines,  but  extend  their 
operations  and  their  control  over  their  own  members  regardless  of 
political  divisions. 

All  states  that  have  been  studied  have  been  thus  found  both 
compound  and  complex.  Such  are  the  essential  characteristics  of 
the  social  organization  of  mankind  into  states. 

THE  GOVERNMENT. 

The  differentiation  from  the  state  of  an  organized  system  of 
regulation  gives  rise  to  government.  If  a  condition  of  society 
could  exist  in  which  each  member  in  the  state  should  take  an  equal 
and  like  part  with  all  the  others  in  the  regulation  of  conduct,  the 
state  would  be  without  a  government  in  the  sense  in  which  that 
term  is  here  used;  but  in  the  bodies  politic  which  are  known 
certain  individuals  are  selected  by  one  or  other  process  to  per- 
form special  functions  in  the  regulation  of  the  conduct  of  the 
people  composing  the  state.  The  government  is  the  sociologic 
organ  differentiated  from  the  state  for  the  regulation  of  conduct. 

The  functions  to  be  performed  by  a  government  are  of  three 
classes — legislative,  executive,^  and  judicial.  For  if  conduct  is  to  be 
regulated  it  is  necessary — 

First,  to  determine  in  what  particulars,  and  to  establish  the  rules. 
This  gives  the  law-making  power,  which  will  here  be  denominated 
the  legislative  department. 

Second,  to  provide  machinery  for  the  enforcement  of  the  law. 
This  is  here  denominated  the  executive  department. 

Third,  to  interpret  the  law.  In  society  the  particulars  of  conduct 
and  the  relations  of  conduct  are  vastly  multifarious,  approaching 
infinity.  The  formulated  rules  of  conduct — the  law-^<an  never  so 
keep  pace  with  conduct  itself  that  every  specific  act  of  social  life 
shall  have  its  corresponding  formulated  rule.  It  is  therefore  neces- 
sary that  the  general  rules  embraced  in  the  law  be  interpreted  and 
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applied  to  the  specific  act.  Thb  is  tcnallf  done  by  the  individoal, 
who  i3  supposed,  and  wbcee  duty  it  is,  to  know  tlieUws  of  the  state; 
but  the  individual  may  yet  have  imperfect  knowledge.  Still,  »  a 
roember  of  the  body  politic,  his  condoct  has  its  effect  upon  othen 
who  themselves  may  have  tmpnfect  knowledge  of  the  law  aad 
its  application  to  specific  acts.  This  iroperfectioo  of  knowledge 
necessitates  an  interpTCtatioD  of  the  law.  Again,  bias  of  inteteu, 
bias  of  prejudice,  and  bias  of  passion,  all  have  their  effect  in  modi- 
fying individual  opinion  relating  to  the  law.  Under  these  circnm- 
stances  it  is  found  necessary  for  the  state  to  devise,  as  a  part  of  its 
govemntent,  some  organ  for  the  interpretation  of  the  Law  in  its 
application  to  specific  acts.  ThU  gives  rise  to  the  /W/.-ia/ dq>art- 
ment  of  government. 

These  three  great  functions  have  never  been  clearly  diSerentialed 
in  the  organization  of  a  government ;  but  the  distiactions  have 
usually  been  perceived  and  a  partial  difierentiatioa  of  organs  is 
ever  found. 

In  the  constitution  of  the  state,  it  has  been  seen,  three  grand 
classes  arise — the  dviJ,  the  military,  and  the  religious.  Wherever 
in  the  state  such  classes  appear,  the  form  of  government  is  adapted 
to  the  regulation  which  the  constitution  of  the  state  demands,  and 
in  this  manner  the  functions  of  government  may  be  classified  as 
civil,  military,  and  religious — the  military  government  inhering  in 
the  army,  the  religious  government  in  the  priesthood ;  and  armies 
and  priesthoods  are  constituent  parts  of  such  governments. 

Usually  in  all  stages  of  society,  military  government  is  entirely 
subordinate  to  civil  government,  but  there  are  times  in  the  middle 
stages  of  society  when  the  military  government  assumes  inordinate 
proportions,  so  that  the  civil  government  becomes  subsidiary 
(hereto ;  but  such  military  governments  performing  civil  functions 
are  ephemeral. 

Again,  in  the  constitution  of  the  state,  religious  organizations 
invariably  constitute  an  important  factor.  In  the  lowest  tribes  a 
priesthood  is  a  part  of  the  government.     In  certain  stages  of  society 
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a  priesthood  sometimes  acquires  inordinate  powers,  and  ecclesiasti- 
cal, or  religious,  governments  are  organized ;  but  such  governments 
arise  only  occasionally  and  are  ephemeral. 

In  the  constitution  of  the  state  two  classes  of  organization  are 
found — those  relating  directly  to  the  government,  called  the  major 
organizations,  and  those  relating  indirectly  to  the  government,  called 
the  minor  organizations,  or  corporations ;  and  each  organization  de- 
velops from  its  own  body  of  members  a  government  of  its  own, 
through  which,  in  part,  it  is  related  to  the  government  of  the  state 
and  to  other  organizations  of  the  minor  class.  These  minor  or- 
ganizations are  also  directly  related  to  the  government  of  the  state 
and  to  one  another  through  the  individuals  of  which  they  are  com- 
posed. 

Government  is  the  specialized  organ  for  the  regulation  of  the 
conduct  of  the  individuals  of  the  state,  and  is  functionally  divided 
into  the  legislative,  executive,  and  judicial  departments,  with  a  still 
further  functional  division  running  through  these,  giving  civil, 
military,  and  religious  government.  To  the  government  of  the 
state,  in  its  several  units  and  classes,  the  government  of  corpora- 
tions is  subsidiary  and  obedient. 

THE  LAW. 

The  law  is  composed  of  the  rules  of  conduct  which  the  govern- 
ment endeavors  to  enforce.  These  rules  of  conduct  control  the 
individuals  of  the  state  in  their  relations  to  one  another.  Conduct, 
in  its  relation  to  the  individuals  involved,  is  either  directly  or  in- 
directly personal.  Conduct  may  be  directly  personal  in  its  rela- 
tions to  two  or  more  individuals,  or  it  may  be  indirectly  personal 
in  that  it  affects  the  relations  of  the  individuals  through  the  medium 
of  property.  The  first  gives  rise  to  what  I  shall  denominate  per- 
sonal law,  the  second  \o  property  law. 

Again,  in  the  organization  of  the  body  politic,  minor  bodies 
have  been  described,  and  designated  as  corporations^  including  in 
the  term  all  bodies  politic  of  the  minor  class,  i.  ^.,  all  private  cor- 
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poraiions  as  distinct  from  municipal  or  government  corporations. 
The  relations  of  individuals  to  one  another,  as  members  of  a  corpo- 
ration, are  conlrolled  by  the  corporations  themselves  in  their  organ- 
ized capacities,  but  ihese  regulations  must  conform  to  the  law  of 
the  state,  and  are  ultimately  relegated  for  their  enforcement  to  the 
government.  But  the  contro!  of  corporations  in  their  relations  to 
one  another,  in  their  relations  to  the  government,  and  in  their  rela- 
tions (o  the  individuals  of  the  state,  gives  rise  to  a  body  of  rorfs- 
ration  law. 

Again,  since  government  is  differentiated  as  the  organ  of  regula- 
tion, the  organ  itself  must  be  controlled — the  conduct  of  the 
government  must  be  regulated.  This  gives  rise  to  vhat  I  shall 
denominate  gmemmeni  law. 

It  has  been  seen  that  the  conduct  of  a  state,  and  of  the  indi- 
viduals of  a  state,  has  relation  to  other  states.  The  rtdes  for  the 
regulation  of  this  conduct  gives  rise  to  iniernational  law. 

As  no  common  government  exists  between  states  to  enforce 
international  law,  armies  arc  organized,  and  for  the  regulation  of 
their  conduct  miliiary  law  is  developed. 

The  conduct  pertaining  to  the  relation  which  exists  between  men 
and  deity  gives  rise  to  the  organization  of  ecclesiastical  bodies. 
For  the  government  of  these  bodies,  and  for  the  enforcement  of 
the  rules  of  conduct  which  religion  imposes,  religious  law  appears. 

The  law,   then,  the  body  of  rules  which  the  state  endeavois 
directly  or  indirectly  to  enforce,  may  be  properly  classed  as  follows: 
1.  Personal  law. 
a.   Property  law. 
3-  Corporation  law. 

4.  Government  law, 

5.  International  law. 

6.  Military  law. 

7.  Religious  law. 

In  addition  to  this  classification  of  law  on  the  basis  of  the 
particulars  of   conduct   to    be  controlled,   another   fundamental 


ANTHKOPOLOGICAL  SOCIETY.  115 

classification  is  found  running  through  and  interwoven  with  each 
of  the  others.  This  classification  depends  upon  the  method  by 
which  regulation  is  accomplished.  General  rules  of  conduct  are 
established,  and  these  general  rules  are  applied  to  specific  acts. 
Thus  duties  and  rights,  or  rights  active  and  passive,  are  determined. 
Usually,  to  these  rules  determining  rights,  the  individuals  of  the 
state  conform  their  conduct ;  but  to  an  important  extent  they  do 
not.  To  the  extent  that  conduct  is  conformatory  to  the  law,  right 
is  done ;  to  the  extent  that  conduct  is  not  in  conformity  with  the 
law,  wrong  is  done.  Now,  government  does  not  attempt  to  control 
conduct  by  directly  enforcing  right-doing,  but  indirectly,  by  punish- 
ing wrong-doing,  and  this  gives  rise  to  a  body  of  laws  relating  to 
wrongs,  which  may  be  designated  as  criminal  law. 

Crimes  may  be  committed  against  personal  law,  property  law, 
corporation  law,  government  law,  international  law,  military  law, 
and  religious  law ;  so  that  the  classification  of  law  relating  to  rights 
and  duties  furnishes  the  proper  basis  for  the  classification  of  law 
relating  to  wrongs,  /.  e, ,  crimes. 

COURSE   OF   EVOLUTION   OF   THE  STATE. 

In  considering  the  particulars  of  conduct  that  states  have  at- 
tempted to  regulate  we  find  they  can  be  classified  on  still  another 
basis  than  that  presented  in  considering  the  subject  of  law.  Con- 
duct may  relate  to  the  perpetuation  of  the  species,  or  it  may  relate 
to  the  welfare  of  the  individual.  Though  this  classification  serves 
no  important  purpose  in  the  study  of  the  subject  of  law,  yet  it 
is  necessary  in  considering  the  constitution  of  the  state  and  the 
form  of  the  government. 

In  the  earlier  and  lower  stages  of  society,  conduct  relating  to  the 
perpetuation  of  the  species  is  held  to  be  of  primary  importance, 
while  conduct  relating  to  the  welfare  of  individuals  is  held  to  be 
of  secondary  importance,  in  such  a  manner  that  the  organization 
of  the  state  is  based  primarily  on  the  former  and  secondarily  on 
the  latter. 
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In  the  perpetuation  of  the  species  the  functions  of  reproduction 
are  dependent  upon  the  biologic  organization  of  majikind,  dividing 
the  human  race  into  two  classes — male  and  female — and  the  very 
earliest  states  yet  discovered  have  their  plans  of  organization  based 
on  sex,  and  composed  of  classified  bodies  of  kindred. 

This  may  be  stated  in  another  way.  In  the  earliest  forms  of 
society  conduct  involvinj^  the  relations  of  the  sexes  and  the  rela- 
tions of  kindred  arising  therefrom  was  first  brought  under  regula- 
tion. The  primary  and  principal  source  of  disagreement  among 
primitive  men  at  the  inception  of  organized  society  grew  out  of 
their  desires  for  the  possession  of  women.  Men  first  came  into 
conflict  with  one  another  on  account  of  women,  and  to  live  together 
in  peace  it  became  necessary  to  organize  government  and  enact 
law  regulating  marriage  and  kinship  relations  arising  therefrom. 
The  government  and  the  law  relate  primarily  to  kinship,  regula- 
ting the  relation  of  the  sexes,  and  the  relation  of  the  several  mem- 
bers of  bodies  of  kindred;  that  is,  the  state  is  organized  on  kinship. 
Governmental  functions  are  performed  by  men  whose  positions  in 
the  government  are  determined  by  kinship,  and  rules  relating  to 
kinship  and  the  reproduction  of  the  species  constitute  the  larger 
body  of  the  law.  The  law  regulates  marriage  and  the  rights  and 
duties  of  the  several  members  of  a  body  of  kindred  to  one  another. 
Individuals  are  held  responsible  only  to  their  kindred,  and  certain 
groups  of  kindred  are  held  responsible  to  other  groups  of  kindred. 
When  other  conduct,  such  as  the  distribution  of  game  taken  from 
the  forest,  or  fish  from  the  sea,  is  regulated,  the  rules  or  laws  pertain- 
ing thereto  involve  considerations  of  kinship,  and  this  is  extended 
so  far  that  a  large  body  of  rights  to  property  are  kinship  rights.  In 
this  manner  all  the  earlier  forms  of  the  state  of  which  we  have 
knowledge  are  based  on  kinship.  This  gives  us  kinship  society  and 
tribal  government. 

In  the  highest  forms  of  social  organization  discovered  in  the 
nations  of  civilization  the  regulation  of  conduct  embodied  in  the 
government  and  the  law,  relates  chiefly  and  primarily  to  the  wel&te 
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of  the  individual,  and  secondarily  to  the  perpetuation  of  the  species ; 
and  of  the  conduct  relating  to  the  welfare  of  the  individual  that 
which  relates  to  property  has  an  overwhelming  predominance. 

In  the  earliest  stages  of  society  small  wealth  is  accumulated,  and 
industries  for  the  production  of  property  and  wealth  are  compara- 
tively undeveloped.  In  the  higher  stages  of  society  greatly  accu- 
mulated wealth  is  found,  and  industries  are  differentiated  and  in- 
dustrial organizations  multiplied  beyond  all  others.  As,  therefore, 
the  organs  of  government  must  be  adapted  to  its  functions,  the  plan 
of  government  in  such  a  state  must  be  based  upon  property.  Thus 
property,  society,  and  national  government  are  constituted. 

In  kinship  states  the  fundatnental  classification  of  the  people  for 
the  purposes  of  government  is  by  kindred ;  in  property  states  the 
fundamental  classification  of  the  people  for  purposes  of  government 
is  by  territory.  Between  these  stages — the  lowest  and  the  highest — 
many  intermediate  forms  are  found.  No  hard  and  fast  lines  can  be 
drawn.  A  clear  distinction  can  be  made  only  between  the  lowest 
and  the  highest.  Survivals  of  kinship  society  exist  in  all  govern- 
ments where  position,  /.  ^.,  office,  in  the  government  is  hereditary, 
while  property  society  with  the  government  of  the  highest  civiliza- 
tion is  reached  only  by  republics. 

The  history  of  the  constitution  of  the  state  is  the  history  of  the 
evolution  of  kinship  society  into  property  society. 

There  is  yet  another  way  by  which  this  evolution  may  be  charac- 
terized, namely,  by  the  progressing  differentiation  of  the  organs  of 
the  state,  and  by  the  progressing  integration  of  states.  The  dif- 
erentiation  of  organs  in  the  state  is  represented  in  three  ways: 

First,  by  the  multiplication  of  organs  of  government. 

Second,  by  the  multiplication  of  the  orders  of  units  and  the 
specialization  of  the  subordinate  units  so  that  subordinate  organiza- 
tions perform  special  functions.  Thus  cities  may  be  divided  into 
wards,  counties  into  towns. 

Third,  by  the  multiplication  of  corporations  for  specific  purposes. 
Such  organizations  in  the  lowest  stages  of  society  appear  only  in  a 
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COUECSE  OF  EVOLUnOS   OF  GOVBUmEKT. 

Tbe  earliest  form  of  goi'emment  of  which  we  hare  knowledge 
consists  of  an  assembly  composed  of  men,  irom  which  are  esdaded 
all  deemed  too  yonng  or  loo  old  to  exhibit  due  wisdom.  This 
af^sembly  is  the  law-making  power,  /.  f.,  the  legislature,  and  the  law 
applying  power,  1.  e.,  the  court.  It  is,  in  fact,  tbe  body  of  able 
men  meeting  to  confer  and  decide  npon  conduct,  and  is  essentially 
legislature  and  judiciary  undifferentiated.  This  assembly  has  a 
presiding  officer  who  obtains  the  portion  by  common  consent  or 
formal  choice,  and  who  sometimes  acts  as  an  executive  officer  in 
carrying  out  the  decisions  of  the  assembly.  But  this  executive 
power,  though  it  may  sometimes,  does  not  invariably  inhere  in  tbe 
presiding  officer. 


9%^^r  it^^^  r .^#?7f^ »  ~    S1*ZL 


^^r 


dlir. 


331  if  He  5senni'3^> 


xs2Zi£iz£c  rnnxmiztc^  n 

JE-IP-    *"?"     if 


5  grif  ^i!ifi-u*T  if  ^nmitcc^  -  inr 

IHTIHlUlf^l^  anf   Iiay^  je=X  JXZCDe;  lir  ly^^girr*?  :fiic 


frant-r  m.  :liis  irmn  m  ainnnmiLcgai 


IE  aSIZLX 


ILL.  2  .aL. 


IIf!ll    IC 


^IMIil^ 


^:^ui 


SL  'Vfncix 


» ism ' 


c  mscmsiDis 


if  t^C 


zar  Tis  trniirTT-  if  iffafr^  5 


JSEL  nzies 


lb:  afifirisH   n  "^xe^  x  zmef  ir  -^^ii    if  — tji*^  ^  iiiniif 
5?«  3HE  :«  zex.  i  "fnt^  i^  'icint  if  sadt  ^senoesun  'nn:  i*' 


-TL  He 


■nyiirr  iCirs^idjeS. 


2L   Trrrr^^nfiir 


Tl^^^ 


E3IcaEIEeL   Tfr 


jSESxnK^  :iSE±f  ^  ^^ina;^^ 
2ii£  nsi  ' 


afifr-,    siif 

*  jiiii"..  :nE5  SK 
if  ulii  -r:*t 


rTTHini^   ^!iiilil*g:  "2. 


-rm 


-  -a*  ihucsl  uncnciis  ^*«g   sr 


tM  '  ,mt,mt'Mi.m--X*'»*\ 


sfity 


JTIfT 


iitUritlT  nSTF^    ZULJS 


120  TBASSACnOSS  OF  THB 

we  discovered,  and  the  courae  of  progress  is  wayrard  and  various. 
In  the  earlier  part  of  this  course,  judicial  functions  are  to  a  greater 
or  less  extent  assumed  by  the  executive,  and  for  a  long  time  this 
division  of  the  functions  of  the  conrt  between  the  two  departments 
of  government  continues — being  claimed,  now  by  one,  now  by  the 
other.  At  times,  too,  in  the  course  of  progress,  legislative  func- 
tions are  assumed  by  the  executive  department,  and  a  conflict  is 
waged  for  supremacy.  At  last,  by  various  processes,  the  court  is 
organized. 

Three  of  these  processes  must  here  be  mentioned.  As  states 
increase  in  size  the  business  of  adjudication  becomes  so  great  tliat 
proper  attention  cannot  be  given  to  the  rauUiplicity  of  cases 
arUing.  Under  these  circumstances  committees  of  the  assembly 
are  appointed  with  judicial  powers,  at  first  extremely  limited  but 
gradually  enlarged,  until  courts  are  developed.  On  the  other  hand, 
where  judicial  power  has  to  a  greater  or  less  extent  been  assumed 
by  the  executive  department,  the  rulers  find  themselves  overwhelmed 
with  burliness  and  appoint  subordinates  in  the  fir^t  instance  to  ad- 
judicate specific  cases,  but  gradually  the  powers  of  these  subordi- 
nates are  enlarged,  until  courts  are  thus  established. 

Again,  ecclesiastical  bodies  claiming  superior  virtue  and  wisdom 
sometimes  assume  to  adjudicate,  but  such  adjudication  is  gradually 
relegated  to  specified  officers  of  the  body,  and  thus  ecclesiastical 
courts  are  developed. 

The  courts  originating  from  the  assembly,  from  the  ruler,  and 
from  the  ecclesiastical  body  alike,  may  be  more  or  less  multifarious. 
When  they  spring  up  in  the  same  state  their  jurisdiction  is  at  first 
imperfectly  defined.  Each  strives  for  supremacy,  and  thus  jurisdic- 
tion overlaps  jurisdiction.  Tliis  conflict  ultimately  results  in  the 
organization  of  a  system  of  courts  integrated  in  a  superior  court 
and  differentiated  by  the  establishment  of  a  variety  of  inferior 
courts  with  jurisdiction  more  carefully  defined,  the  function  of  the 
inferior  courts  being  controlled  and  restricted  within  proper  bounds 
by  appeal  to  the  superior. 
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Thus,  at  last,  the  functions  of  the  primitive  assembly,  originally 
legislative,  executive,  and  judicial,  are  differentiated,  and  the  legis- 
lature, the  ruler,  and  the  court  are  established. 

THE  COURSE  OF   EVOLUTION   OF  LAW. 

In  the  development  of  the  tribe  into  the  nation,  conduct  develops 
from  extreme  simplicity  to  extreme  complexity,  and  for  the  regula- 
tion of  conduct  the  law  must  likewise  develop. 

PERSONAL    LAW. 

A  large  part  of  personal  law  belongs  to  family  law.  Perhaps  the 
earliest  and  lowest  form  of  the  family  is  that  in  which  brothers  in  a 
group  marry  their  own  sisters  in  a  group :  all  the  brothers  are  the 
husbands  of  all  the  sisters.  The  family  is  thus  composed  of  hus- 
bands and  wives,  parents  and  children,  grandparents  and  grand- 
children, and  brothers  and  sisters.  Collateral  lines  of  kmship  are 
not  established.  There  are  no  uncles  and  aunts,  no  male  cousins 
and  female  cousins,  and  no  nephews  and  neices.  This  is  known  as 
the  Punaluan  family,  or  system  of  kinship. 

Another  form,  known  as  the  Malayan  family,  or  system  of  kinship, 
is  found,  involving  a  larger  tribe  and  a  higher  organization.  In 
this,  a  group  of  men,  being  brothers,  marry  a  group  of  women, 
sisters  to  one  another,  but  not  sisters  to  the  men  whom  they  marry. 
For  the  regulation  of  this  form  of  communal  marriage  a  tribe  is 
divided  into  classes.  Often  there  are  three  classes,  which  are  di- 
vided into  male  and  female — making  in  all,  six.  Let  these  be 
represented  by  letters :  A  represents  a  male  class,  and  A^  a  female 
class.  The  class  A  are  brothers  and  the  class  A^  are  their  sisters.  B 
represents  a  class,  and  B*  a  class,  brothers  and  sisters;  and  C  and 
C*  are  like  classes.  Then  the  class  A,  being  brothers  to  one  another, 
may  not  marry  their  sisters  A^  but  marry  the  class  of  women  B* 
who  are  sisters  to  one  another.  The  class  B  marry  the  class  C\  and 
the  class  C  marry  the  class  A^  Now,  in  this  family,  descent  is  in 
the  female  line.     The  children  then  of  A  and  B*  will  belong  to  the 
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class  B  and  B',  the  children  of  B  and  C  will  belong  to  the  class 
C  and  C,  and  the  children  of  C  and  A'  wiii  belong  to  the  class  A 
and  A',  and  through  these  cycles  the  generations  pass. 

The  kinship  system  is  further  developed  in  this  ^mily,  and 
gives  brothers  and  sisters,  fathers  and  mothers,  sons  and  daughceis, 
grandfathers  and  grandmothers,  and  grandsons  and  daughters.  It 
also  gives  aunts  and  uncles.  The  children  call  their  (alher  and 
father's  brothers,  all  fathers,  and  their  mother  and  mother's  sisters, 
all  mothers;  but  their  father's  sisters  are  aunts,  and  their  mother's 
brothers  are  uncles.  The  children  of  their  father's  brothers  they 
call  brothers,  the  children  of  their  mother's  sisters  they  call  sisters; 
but  the  children  of  their  father's  sisters  they  call  cousins,  and  the 
children  of  their  mother's  brothers  they  call  cousins. 

This  family  is  widely  spread  in  Australia  and  elsewhere,  and  the 
kinship  system  is  still  more  widely  spread,  as  it  exists  among  all  the 
tribes  of  North  and  South  America,  in  parts  of  Europe,  Asia, 
and  Africa,  and  in  some  of  the  islands  of  the  sea. 

The  Punaluan  system  of  kinship  is  known  to  exist,  but  the  form 
of  communal  marriage  is  not  known.  The  Malayan  system  of 
kinship  and  marriage  is  known.  Its  simplest  and  most  conunon 
form  only  has  been  given. 

The  development  of  this  into  the  polygamic  and  monogamic 
systems  of  marriage  is  accomplished  in  diverse  ways  among  many 
tribes.  The  group  of  husbands  and  group  of  wives  constituting 
one  family  comes  to  be  very  large  and  narrower  restrictions  are 
adopted — thus,  sons  of  one  mother  will  be  married  in  a  group  to 
the  daughters  of  another  mother,  and  various  other  restrictive 
regulations  will  appear,  but  all  involving  a  common  principle, 
namely,  that  the  husbands  and  wives  have  no  choice.  Selection  is 
made  by  legal  appointment. 

Legal  appointment  develops  into  individual  selection  through 
three  processes : 

First.  The  parties  interested,  consulting  their  own  wishes,  elope; 
and  marriage  by  elopement,  though  illegal  at  first,  is  made  legal  on 
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the  day  of  jubilee.      This  procedure  widely  prevails  among  the 
North  American  Indians. 

Second.  It  ofttimes  happens  that  in  the  vicissitude  of  life  cer- 
tain groups,  or  families,  of  sisters  increase  in  number,  while  the 
groups  of  brothers  to  whom  they  belong  decrease  in  number,  and 
vice  versa.  Under  these  circumstances  a  few  men  are  entitled  to 
many  wives,  and  the  law  holds  this  to  be  justice.  In  such  cases  it 
may  happen  that  a  man  who  belongs  to  a  large  male  group  having 
rights  of  marriage  in  a  small  female  group,  will,  with  his  friends, 
capture  a  bride  from  some  larger  group  of  women.  This  is  always 
resisted,  and  conflict  ensues.  If  the  capturing  party  succeed,  the 
law  then  holds  that  the  warfare  was  the  final  arbitrament  and  the 
controversy  ends ;  and  if  the  capturing  party  fail,  the  contest  must, 
in  like  manner,  cease. 

Third.  Marriage  by  capture  develops  into  a  third  form.  A 
man  being  entitled  to  more  than  one  woman  is  challenged  by  a 
man  who,  by  the  vicissitudes  of  life  and  death,  is  entitled  to  none, 
and  the  right  to  a  woman  is  thus  decided  by  wager  of  battle 
between  the  two  men  immediately  interested.  This  duel  is  gradu- 
ally regulated  by  law  in  such  a  manner  that  fatal  results  do  not 
ensue,  and  the  conflict  ends  controversy,  and  thereafter  the  dispu- 
tants are,  themselves,  friends. 

These  three  forms  of  marriage — by  elopement,  by  capture,  and 
by  duel,  are  gradually  regulated,  and  come  to  be  recognized  as 
legal,  and  so  communal  marriage  is  developed  into  polygamic  and 
monogamic  marriage;  and  thus  by  a  long  process  the  Malayan 
system  of  marriage  and  the  Malayan  system  of  kinship  are  de- 
veloped into  the  monogamic  family  and  kinship.  But  it  usually 
happens  that  the  system  of  kinship  embodied  in  the  terms  of 
relationship,  remains  longer  than  the  system  of  marriage,  that  is, 
the  evolution  of  language  does  not  keep  pace  with  the  evolution 
of  customary  law,  so  that  we  find  many  tribes  having  the  Malayan 
system  of  kinship,  yet  not  having  the  Malayan  system  of  marriage, 
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txit  having  polygamic  marriage  and  mani^e  by  kgal  appomtment, 
-and  with  ihCK,  marriage  by  dopemenl,  by  capture,  and  by  dud. 

In  the  £un(Iy  law  of  rety  early  society  desceot  b  io  the  female 
line,  the  contr^  of  the  children  belongs  to  the  anotlxi  and  hei 
coRsanguiocal  kindred,  aad  the  fitber  and  hb  kindred  have  do 
cooirol  over  (be  laouiy.  The  hmband  is  bat  the  gaest  of  tbe  trife 
and  her  friend*. 

During  the  proceat  of  development  from  cooiniiinitl  marriage, 
and  the  system  of  kinship  involved,  to  monogamic  marriage  and 
iu  system  of  kiitnhip,  a  change  from  descent  in  the  female  to 
deoccnt  in  tlie  male  line  occurs,  and  with  this  change  the  control  of 
the  family  is  relegated  to  the  husband  and  father,  and  rapidly  this 
control  becomes  absolute,  and  the  patriarchal  family  is  established, 
in  which  the  father  has  power  of  life  and  death  over  his  wives  and 
children  and  all  their  descendants;  but  gradually  this  power  is 
regulated  by  law. 

A  method  by  which  descent  is  changed  from  the  female  to  the 
male  line,  that  is,  by  which  mother-right  is  changed  to  father-right, 
appears  among  the  North  American  Indians.  When  the  gentes  of 
which  a  tribe  is  composed  do  not  live  in  a  compact  village  but  are 
spread  over  a  large  area  of  country,  so  that  each  gens  lives  alone, 
separated  by  miles  of  distance  from  the  others,  the  consanguineal 
relatives  of  the  wives,  who  are  the  guardians  and  masters  of  the 
(amily,  are  not  present  and  cannot  exercise  control.  Under  such 
circumstances  authority  is  gradually  assumed  by  the  husbands,  and 
the  line  of  descent  is  ultimately  changed.  There  may  be  other 
methods  by  which  this  change  is  made. 

PROPERTY    LAW. 

Property  law  is  naturally  divided  into  two  classes — property  in 
(htiltfh  and  property  in  iatut. 

To  a  large  extent  in  primitive  society  chattel  property  b  com- 
munal— owned  by  classes  or  clans — but  a  few  articles,  such  as  cloth- 
ing, ornaments,  and  some  implements  and  utensils,  are  owned  by  in- 
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dividuals,  yet  no  large  accumulation  of  these  things  is  permitted  to 
the  individual.  Under  these  circumstances  barter  and  sale  are 
clogged  because  individuals  cannot  freely  exchange — the  consent 
of  two  bodies  of  persons  being  necessary  therefor.  As  industries 
are  differentiated,  that  is,  in  the  beginning  of  the  differentiation 
of  labor,  articles  are  exchanged  by  regulation — the  price  is  always 
the  legal  price.     Inheritance  is  by  clan,  not  from  parent  to  child. 

In  the  progress  of  social  organization  communal  chattels  become 
personal  property.  Inheritance  by  clan  gradually  becomes  inherit- 
ance by  nearest  of  kin,  and,  finally,  wills  are  invented,  and  in- 
heritance by  designation  of  the  owner  is  developed.  Then  with 
the  development  of  money,  barter  is  changed  into  sale,  and  legally 

fixed  price,  by  certain  curious  processes,  is  changed  into  competitive 

♦ 
price. 

In  the  most  primitive  society  the  land  is  held  by  the  state  and 
used  only  as  a  hunting  ground,  or  as  the  source  of  vegetal  food 
naturally  grown  thereon,  while  the  streams  and  coasts  are  held  as 
fisheries ;  but  where  rude  cultivation  begins  small  areas  are  re- 
deemed, and  usually  cultivated  land  is  held  by  tribe  or  clan. 
Thus,  tenure  to  cultivated  land  is  communal. 

Communal  ownership  is  gradually  developed  into  ownership  in 
severalty  by  a  variety  of  processes  interesting  in  themselves,  but 
multifarious  and  complex,  so  that  the  subject  may  not  here  be 
treated  at  large. 

With  the  change  in  the  character  of  tenure  to  property  from 
communal  to  individual  ownership,  there  grows  up  a  large  body  of 
law  relating  to  contract. 

[The  consideration  of  the  evolution  of  corporation  law  is  omitted.] 

GOVERNMENT   LAW. 

In  lower  tribes,  government  law  consists  of  a  few  simple  rules, 
regulating  the  manner  of  calling  the  assembly,  the  order  of  de- 
liberation, and  the  method  of  announcing  the  decision,  while  the 
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chief  or  committee  ratecaies  the  Uw  in  obedience  to  a  few  equally 
.  umple  rules.  In  hig^her  nations,  where  the  legialatoie,  the  ruler, 
and  the  court  appear,  govenuneni  law  is  greatly  elaboiated.  The 
legislature  is  organized  by  processes  provided  by  lair,  and  controlled 

by  organic,  or  constitutional,  law,  and  a  body  of  parliamentary  law 
is  developed  regulating  its  method  of  procedure.  The  ciecutive 
department  is  governed  by  organic  law,  by  law  emanatitig  from  the 
legislature,  and  by  a  large  body  of  rules  originating  within  itself. 
The  judicial  department  is  also  controlled  by  organic  law,  by 
directory  laws  emanating  from  the  legislature,  and  by  the  rules  of 
the  court,  involving  a  complex  system  of  procedure. 

From  such  simplicity  to  such  complexity  do  we  arrive  by  the 
processes  of  evolution. 

CRIMINAL  LAW. 

Of  crimes  resulting  from  the  regulation  of  the  relations  of  the 
sexes,  marriage  within  the  proscribed  group  is  held  to  be  the  most 
heinous  in  primitive  society.  It  is  never  condoned,  nev»  com- 
pounded. Infidelity  after  marriage  may  be  condoned  or  com- 
pounded. 

Crimes  relating  to  personal  injuries  include  murder,  maiming, 
and  slander.  Murder  may  be  punished  by  the  taking  of  life — not 
necessarily  the  life  of  the  murderer,  but  one  of  his  clan.  But 
murder  may  be  compounded,  and  primitive  law  fixes  the  value  of 
individuals  according  to  sex  and  rank.  Murder  may  be  atoned  for 
by  substitution,  that  is,  the  murderer  may  be  expatriated,  driven 
from  his  family,  and  thus  become  dead  to  his  own  people, 
and  then  he  may  be  adopted  by  the  injured  family  and  made  to 
replace  the  murdered  person.  Thus  the  wife  of  the  murdered  man 
may  adopt  the  murderer  for  her  husband,  and,  in  this  adoption  he 
loses  his  own  name  and  all  relations  of  kinship,  and  accepts  the 
name  and  kinship  relations  of  the  murdered  man. 

Maiming  is  punished  by  maiming — "  an  eye  for  an  eye  and  a 
tooth  for  a  tooth" — and  maiming  may  be  compounded,  and  the 
value  of  the  several  parts  of  the  body  is  specified  by  law. 
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Slander  is  punished  the  same  as  the  crime  alleged  in  the  slander, 
and  slander  may  be  pleaded  as  a  justifying  cause  for  murder  and 
maiming ;  slander  may  also  be  compounded. 

In  primitive  society  by  far  the  largest  body  of  crimes  is  included 
under  the  practice  of  witchcraft,  and  this  is  terribly  punished. 
Abnormal  conditions  of  body,  aberrations  of  mind,  and  infelicities 
of  temper  are  all  interpreted  as  evidences  that  the  possessors  thereof 
are  uncanny  people,  and  to  a  large  extent  deafness  and  blindness 
before  old  age  from  causes  that  cannot  be  readily  understood,  and 
all  loathsome  or  strange  diseases,  are  likely  to  be  attributed  to 
sorcery,  so  that  the  practice  of  witchcraft  is  everywhere  believed  in, 
and  witches  and  wizards  are  multiplied.  Witchcraft  is  punished  by 
death,  but  after  conviction  in  the  court,  appeal  to  supernatural 
decision  is  always  permitted,  and  thus  we  have  the  origin  of  trial 
by  ordeal. 

Criminal  law  in  the  higher  stages  of  society  need  not  be  charac- 
terized, but  certain  lines  of  evolution  may  be  pointed  out.  The 
groups  in  which  marriage  is  prohibited,  giving  rise  to  the  crime  of 
incest,  change  from  artificial  groups  to  groups  constituted  by  degrees 
of  consanguineal  kinship,  male  and  female.  Thus  classifications 
by  artificial  and  analogic  characteristics  give  place  to  classifica- 
tions by  essential  and  homologic  characteristics.  Gradually  too, 
in  the  progress  of  society  from  the  earliest  to  the  latest  stages,  the 
motive  of  the  murderer  is  considered,  and  accidental  killing  and 
maiming  are  differentiated  from  willful  murder  and  other  personal 
injuries,  and  in  the  higher  stages  of  society,  such  willful  injuries, 
being  essential  crimes,  are  not  compounded  nor  atoned  for  by  sub- 
stitution. 

In  the  crimes  which  come  from  the  unlawful  acquisition  of  prop- 
erty the  punishment  by  multiple  restitution  found,  in  the  lower 
states,  is  superseded  by  fines  which  go  to  the  state  and  by  imprison- 
ment. In  the  lower  stages  of  society  property  crimes  are  thefts ; 
in  the  higher  stages,  property  crimes  are  thefts  and  frauds. 

In  the  lower  stages  of  society  a  large  body  of  the  crime  is  witch- 
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cmti,  and  ihii  gmdoatlv  dtnfipean  <riih  the  prognsi  of  cnttare^ 
It  ibotild  be  noticed  itai  in  eartv  tftcietr  tfaere  a  a.  jtvf  latge  body 
or  wtifM-ul  rnnKS— especially  cboaD  rvUting  la  wrceiy.  Again, 
thm  «  1  liroe  body  of  amfidsl  erinm  Telaiing^  in  petmnal  io- 
jnria,  from  the  fact  ihat  wiUfnl  injmy  a  not  di&rmtiated  from 
arridental  injury.  Tn  ihe  cootse  of  ctolntion  soch  aninciai 
crimn  are  riiminiUed  fttwq  the  law.  On  the  oihcr  hand,  by  naaoo 
of  the  ever  incrcasiDg  comptcsiiy  of  the  retottoas  a(  men,  ifae 
clans  of  peal  critnes  are  mnlliplicd. 

Tbwe  »  y«  worher  line  of  prognsi.  In  pnmittve  society  hra 
pnnrtlpIcK  an!  Tomd  to  exM  sde  by  side  as  fimdamoilal  theofies  in 
the  :ulminnnai)on  of  the  law. 

Ti»c  firsi  is  that  jnsticf  nmsi  be  dime — that  justice  vfaicfa  the 
primitive  law  ncogitiies. 

The  second,  that  there  most  be  end  to  controveisy  so  that  peace 
may  prevail  and  society  be  not  disofganiied ;  and  cbts  must  be 
afjTonipliKlifd  though  lh«  former  fiul- 

To  secore  end  to  controrersy  there  is  mort  to  two  metiiods: 

First,  days  or  other  periods  of  jubilee  are  appointed  at  i^ich  aQ 
crimes,  except  murder  and  incest,  are  forgiven.  In  the  lowest 
societies  it  is  a  day  of  jubilee,  coming  once  a  year ;  in  higher 
societies  it  is  a  year  of  jubilee,  coming  at  longer  periods.  With 
progressing  society  this  method  of  ending  controversy  is  adopted 
in  the  case  of  crimes  which  are  manifestly  artificial  in  the  state  of 
culture  to  which  the  people  have  arrived,  and  by  this  means  willfid 
murder  is  at  first  dtfTerenltaled  from  accidental  killing. 

Second,  controversy  is  terminated  and  the  punishment  of  artificial 
crime  is  avoided  by  the  establishment  of  cities  of  refuge. 

Now,  cities  of  refuge  come  to  be  such  in  a  curious  manner.  In 
the  early  history  of  mankind,  cities  are  stales  and  autonomous ; 
one  state  does  not  punish  the  crimes  committed  in  another;  and 
men  committing  crimes  flee  from  their  own  states  to  others,  be- 
come incorporated  therein  by  adoption,  and  thus  secure  immunity 
from  punishment.      Wheti  on  the  first  organization  of  nations. 
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two  or  more  city-states  are  consolidated  and  placed  under  one 
general  government,  certain  cities  often  remain  as  places  of  refuge, 
but  with  an  important  restriction,  namely,  that  the  crimes  belong 
to  the  classes  which  have  been  here  described  as  artificial. 

Thus  days  of  jubilee  and  cities  of  refuge  are  important  agencies 
in  the  evolution  of  criminal  law. 

The  growth  of  law  in  its  entire  course  is  governed  in  many 
important  respects  by  the  theory  of  the  origin  of  law  and  the 
source  of  its  authority.  This  subject  involves  the  discussion  of  the 
evolution  of  philosophy  and  cannot  now  be  undertaken.  It  is  the 
highest  and  most  important  subject  with  which  the  mind  of  man 
can  grapple,  as  it  involves  the  whole  theory  of  human  conduct — the 
ethics  of  mankind. 

In  the  foregoing  the  organization  of  society  for  government, 
/.  e.y  for  purposes  of  regulation,  has  been  considered.  This  is  the 
organization  to  secure  peace.  The  organization  of  society  by  the 
differentiation  of  industries  and.  their  integration  through  com- 
merce has  been  necessarily  omitted. 
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FIRST  REGULAR  MEETING. 

March  4,  1879. 


Relic  Hunting. 
By  frank  H.  gushing. 

The  speaker,  who  has  had  much  experience  in  collecting 
archaoologic  materials  in  the  field — on  the  shores  of  many 
of  the  lakes  of  New  York  and  in  the  valley  of  the  Potomac — 
gave  an  interesting  description  of  the  topograhic  features 
to  be  observed  as  indices  of  ancient  Indian  village  sites.  His 
conclusions  were,  that  the  Indians  in  choosing  these  sites 
were  influenced  by  a  double  set  of  motives:  the  first,  riparian 
convenience,  as  they  obtained  their  subsistence  in  large  part 
from  the  water;  the  second,  defensive  advantages.  He  then 
gave  the  distinctive  features  of  fortified  towns  as  they  ap- 
pear from  a  study  of  their  remains,  and  in  conclusion  de- 
scribed the  communal  ash-heap  into  which  the  bones,  pot- 
tery, and  broken  implements  of  camp  life  were  sure  to  drift. 


4  iKASucnoss  or  thz 

mw  T.  W-  SOKBIS. 

Mr,  Xonia,  the  Soperinteiulent  o<  the  YdlowAone  S«- 
ttooal  Pftik,  j^Te  a  deacriptioa  of  aereral  modes  of  bicBsD 
barial  that  had  come  oiwler  hia  obsecratioii.  He  deaoilted 
fiationa  boriat  on  the  prairies  and  pl^ns,  and  bdievied 
that  the  Indiana  had  adt^ited  this  method  to  pnteet  thor 
dead  from  the  wolrea 

Id  a  aecood  method  as  aeen  lOj  him  the  body  t»  rolled  in 
the  flayed  sidn  of  a  horse  or  bafhlo,  which,  on.  abrinkiiig 
.and  hardening,  forms  ao  endaring  shield  for  the  body, 
which  is  afterwarrif  placed  in  a  cool,  dry  caT«n.  He  had 
known  fndianin  on  the  war-path  to  wrap  thur  ^ain  in 
iAajt)ct:U  auf]  -tii-ipetid  them  from  the  branches  of  trees,  or 
Ut  Iow';r  tKf;m  by  lariat^  over  inaccessible  ledges  where  they 
were  3feeurft  from  Ijea^na  i>f  prey. 


SECOXZ>  BEOVLAB  MEM7IISG. 

MAJw;a  18,  1879. 


Some  Indian  Pictographa. 
Bt  6.  K.  GILBERT. 

Mr.  Gilbert,  who,  as  a  geologist,  has  traveled  extensively 
in  the  southwestern  portion  of  the  United  States,  presented 
a  large  numl>er  of  Indian  pictographs  collected  by  himself 
in  that  region. 

The  paper  was  illustrated  by  an  extended  series  of  In- 
dian drawings  copied  from  three  localities,  viz.,  Partridge 
Creek,  on  the  Colorado  Plateau,  in  Northern  Arizona ;  Tem- 
j»lo  Creek  Canon,  in  southeastern  Utah ;  and  Oakley  Springs, 
iifty  miles  northeast  of  the  Moki  Villages,  or  Province  of 
Tusayan,  in  Arizona.  At  all  of  these  places  the  drawings 
wore  made  on  smooth,  natural  surfaces  of  sandstone  by 
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picking  with  a  sharp  implement,  a  line  being  produced  by 
a  series  of  indented  dots.  At  Temple  Creek  Canon  pig- 
ments were  used  in  addition. 

The  drawings  at  Partridge  Creek  are  grotesque,  and  their 
meaning  not  clear.  The  locality  is  not  now  inhabited,  but 
is  a  common  hunting  ground  of  the  Hualpais,  the  Avsupais, 
and  perhaps  the  Tonto  Apaches. 

At  Temple  Creek  the  human  form  is  many  times  repeated, 
and  also  that  of  a  number  of  animals,  including  the  mountain 
sheep,  rabbit,  bear,  and  fox.  The  rainbow  is  drawn  with  three 
concentric  lines,  suggesting  that  three  colors  were  recognized. 
The  locality  falls  within  the  territory  of  the  Utes,  but  numer- 
ous ruins  attest  the  former  presence  of  the  Pueblo  Indians, 
and  the  drawings  are  ascribed  to  them. 

At  Oakley  Springs  the  pictures  are  made  by  Mokis,  who 
pass  that  way  en  route  to  the  lower  canon  of  the  Little 
Colorado  River,. whence  they  obtain  their  supply  of  salt. 
Each  Indian  on  each  trip  inscribes  his  totem  once  on  the 
ro3k.  he  drawings  successively  made  by  an  individual 
are  ranged  in  a  line,  and  show  their  common  origin.  The 
same  token  or  symbol  drawn  by  two  individuals  exhibits 
such  differences  as  does  a  name  in  like  manner  among  civ- 
ilized people.  The  number  of  drawings  is  very  great — 
2,000  or  3,000 ;  but  the  number  of  -objects  represented  is 
much  smaller.  The  subjects  most  frequently  presented  are 
growing  corn,  rain  clouds,  arrows,  bows,  stars,  the  sun,  bears' 
tracks,  lizards,  masks,  calabash  dippers,  corn-ears,  squash- 
blossoms,  houses,  lightning,  bird-tracks,  crows,  eagles,  wolf- 
heads,  and  rabbits — all  of  which  are  several  times  repeated. 
It  is  noteworthy  that  one  of  the  signs  for  a  star  is  a  simple 
cross  with  equal  arms.  Many  of  the  totemic  drawings  show 
a  conventional  character.  For  example :  The  bear-track  at 
Oakley  Springs  is  a  curved  semi-lunar  figure  with  five  curved 
lines  springing  from  the  straight  side  and  standing  for  toes; 
while  the  bear-track  at  Temple  Creek  is  a  sculpture  repre- 
senting the  actual  indentations  of  the  sole  and  claws  of  a 
bear's  foot.    In  conclusion  Mr.  Gilbert  stated  that  most  of 
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the  infonuation  in  regard  to  the  Oakley  Springs'  etchi 
was  obtained  from  Tabi,  an  intelligent  Moki  Indian,  who 
was  formerly  chief  of  the  village  of  Oraibi. 


Observations  on  Aztec  and  Guatemalan  Antiquities. 

By  OTIS  T.  MASON. 

Prof.  Mason  exhibited  two  large  cartoons  of  Aztec  and 
Guatemalan  antiquities,  and  stated  that  the  object  of  his 
communication  was  to  draw  attention  to  Dr.  Habel's  paper 
just  published  as  one  of  the  Smithsonian  ''  Contributions  to 
Knowledge/'  in  which  a  remarkable  group  of  sculptures  in 
southern  Guatemala  are  described. 

The  author  of  the  contribution  having  affirmed  that  the 
sculptures  were  not  of  Aztec  origin,  Mr.  I^ason  took  occa^ 
sion  to  show  that  they  probably  were.  In  order  to  do  so  the 
attention  of  the  society  was  called  to  various  points  of  simi- 
larity between  the  symbols  of  the  Habel  sculptures  and 
those  found  upon  the  structures  of  the  Aztec  capitol.  Es- 
pecial stress  was  laid  upon  the  symbol  for  speech,  which  is 
exhibited  on  the  Guatemalan  slabs  with  a  profusion  hitherto 
unknown.  The  speaker  believed  this  to  be  a  purely  Aztec 
device,  and  in  confirmation  of  this  view  called  attention  to 
the  recurrence  of  the  same  symbols  in  the  paintings  of  the 
old  Mexican  Codices,  but  especially  to  an  illustrated  paper 
by  Senor  Orozco  y  Berra,  in  the  fifth  part  of  the  Andles  del 
Musio  nacional  de  Mexico. 

The  Catholic  missionaries  of  the  sixteenth  century,  impa- 
tient of  the  delay  occasioned  by  the  difficulties  of  learning 
the  language  of  the  natives,  sought  to  convey  to  them  the 
truths  of  the  Christian  religion  by  symbols  drawn  from  the 
paintings  of  the  church  and  the  Aztec  iconography.  In  one 
of  these  manuscript  pictographs  illustrating  the  Lord's 
Prayer,  this  very  symbol  of  speech  is  given  in  a  rude  form 
to  indicate  the  prayer  of  the  supplicant  and  the  blessings  of 
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the  padre.  The  deification  of  the  Tecpatl,  or  obsidian  knife, 
in  the  Aztec  mythology  and  in  the  Guatamalan  slabs,  was 
taken  as  an  indication  of  the  Mexican  origin  of  the  latter. 


THIRD  BEGUIiAB  MEETING. 

April  1,  1879. 


Arrow-Head  Making. 

By  frank  H.  gushing. 

Mr.  Gushing  described  his  own  experiments  in  making 
stone  arrow-heads,  by  sudden  pressure,  with  a  sharp-pointed 
bone.  Many  Indian  tribes  were  known  to  make  their  arrow- 
heads in  the  same  manner.  With  specimens  from  the  Na- 
tional Museum,  he  pointed  out  the  different  stages  exhibited 
in  the  fashioning  of  each  implement. 


Indian  Pictographs. 

By  G.  K.  gilbert. 


This  paper  was  a  continuation  of  one  read  at  a  previous 
meeting.  As  it  was  based  upon  illustrations  presented  to 
the  society,  it  is  difficult  to  give  a  verbal  abstract. 


FOURTH  REGULAR  MEETING. 

April  16,  1879. 
Color- Blindness  as  Affected  by  Race. 

By  swan  M.   BURNETT. 

Dr.  Burnett  gave  the  result  of  an  examination  by  him  of 
3,040  pupils  in  the  schools  of  negro  children  in  the  Dis- 
trict of  Columbia.     He  spoke  of  the  influence  exercised  by 
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sex,  giving  the  percentage  fodnd  in  over  1,200  exi^minations 
as  0.26  per  cent,  among  females.  He  attiibated  this  low 
percentage,  as  compared  with  the  male  sex,  to  the  greater 
development  of  the  color-fsense  in  women  on  account  of  their 
occupations  demanding  a  nicer  discrimination  of  shades  of 
colors  which  had  been  transmitted  to  the  daughters  as  a 
sexual  peculiarity.  It  was  for  biologists  to  determine  whether 
^  a  faculty,  which  under  present  conditions  had  no  connection 
with  the  sexual  functions,  could  be  transmitted  as  a  sexual 
peculiarity. 

No  reports  regarding  color-blindness  as  affecting  the  dif- 
ferent races  had  been  made  except  by  Magnus  of  Breslau. 
He  found  the  Jewish  children  affected  in  about  4  per  cent, 
'   whereas  the  Christian  children  closely  approximated  to  2.05 
per  cent. 

Dr.  Burnett  found  the  negro  children  of  both  sexes  affect^ 
to  the  extent  of  0.78  per  cent.;  the  boys  in  1.06  per  cent; 
.  girls,  0.11  per  cent  This  low  percentage,  as  compared  with 
white  children,  he  thought,  might  be  referred  to  a  largely 
developed  capacity  for  color  perception  in  the  antecedents  of 
the  negroes  in  this  country.  It  might  be  that  in  the  earlier 
condition  of  life  a  good  perception  of  color  was  necessary  for 
their  preservation,  and  naturally,  under  such  circumstances, 
those  survived  whose  feculty  in  this  particular  was  most 
highly  cultivated. 

A  large  number  of  the  examinations  made  by  him  were 
of  persons  of  mixed  blood,  but  often  a  small  admixture  of 
the  blood  of  a  race  seems  to  .carry  with  it  an  immunity  from, 
or  a  tendency  to,  a  disease  (as  shown  by  him  in  the  case  of 
trochoma  or  granular  lids,  from  which  the  negro  seems  to 
be  free).  Hence,  he  infers  that  this  may  be  the  case  in 
anomalies  in  the  perception  of  colors  in  the  negro  race. 


AXTIlEOrC'LLK:tH.AL   MKlETY.  ^ 

FIFTH  REGULAB  MEETING. 


Progress  of  Archsologic  Research  in  the  United  States. 

By  WILL<  I»E  H-^5. 

Dr.  I>e  Hasr*  pay»t-T  w^is  aii  im-erefniDg  hisr^i-riv-a]  review  of 
the  mc're  imfK'niiut  «lisc-<:»vt-rie=-  in  the  I'Dii*--!  .Sbaie?. 


The    Old    Roxzian    Senate:     A    Study   of    Dehberative 

Assemblies. 

Bt  J.  HOWAKD  &<.»RE. 

Prof.  Gc're  steu-be-i  ihe  dc-velo].'iurriT  of  ihr  ]eri^iaIiTe 
groTeriiUjern  of  liomt-.  r-Lo^nnv:  ibai  iLe  Seiiaw  oriiiiiiaT'ed 
previous  m»  \hr  f'»uij'.laii''ii  -f  Rolq*:.  au-l  iLai  Lc'iLTiin? 
iDrrriv  ir^iTir-forred  ih^-  earlitr  •.■Ll^l<^m. 

TLrfir-^  f-ulo-'/i  wiiit'ii  -.••.•cuT-ie-l  iLtr  aitrijiion  of  ;he  Stii- 
at-c-  wa?  iTjr  au-iiiioii  C'f  iij'?n:jl»ers  from  iLe  ailie-]  iril»t>. 

TL e  p: ►] ii i -ja i  as*.-»r3a < i ai j oy  ttos  nj 0'1*A ed  af: er  i i j v  i\-k mi] y .  at 
firs;  haviric:  ar  ;i  Lead  \hi-  Kinii.  Ltfifrwarii  in*.-  .Sriiaior.  who 
vas  t h e  ii r?t  CcrtMor.  Sul  jo^'i*  K»r  u i >L'U5i?i «: 'ii  Trert-  i ni iv»duco«i 
liT  tiir  Kinfi.  afivrwarJ  bv  tbe  C<»UD(il.  next  bv  auv  juairis- 
trate. 

A]]  measure?  bad  \o  be  ratified  by  tbe  ]"»ec»j*]e  l»eforo  they 
be»came  <:»}:»eraiivr  a?  ]awi. 

Tbe  mctde  of  Totiui:  wa^  f«:»rmfrjy  by  piasisina  ;-o  diiferem 
side*  of  tbe  bc-uine:  tben  bv  vo:«:*e?..  arid  la?ijv  bv  baiiot- 

In  it?  gl'>n'  *ibe  .Senat-e  exercised  more  ]»ower  than  tbe 
Briiii-b  Parliament,  and  beit-er  rej 'rtj^sent^-d  tbe  j^e-jii'ie  lb  an 
anv  assemblv  fdn«:'e  or^anizoti.  unjt>f  tbai  of  Fran<*^- 1*^  ''-x- 
c-!ept*ed.  Xc'  legij-lative  government  ever]»«:»ssesse«i  i<j  strong 
a  balance  of  flower. 
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Indian  Color  Names. 

By  albert  S.  GATSCHET. 

Mr.  GatscheVs  paper  contained  an  enumeration  of  twenty 
or  twenty-five  color-adjectives  in  the  following  Indian  lan- 
guages: Klamath  of  Oregon,  Nez  Perce,  Shawnee,  Atfalati 
branch  of  the  Kalapuyan  family,  Michopdo,  of  California, 
Santee,  of  the  Dakotan  stock,  and  Makokian. 

The  conclusions  arrived  at  were,  that  often  in  the  dialects 
considered  no  real  word  for  color,  in  the  abstract,  exists;  that 
the  Indians  use  as  many  names,  and,  therefore,  recognize  as 
many  color  distinctions  as  we  do ;  that  many  of  their  names, 
however,  designate  checkered  or  medley  colors;  that  yellow 
and  green  sometimes  coincide,  both  being  referred  to  the 
color  of  the  grass;  that  blue  and  green  sometimes  coincide; 
and,  finally,  that  Indians  often  start  from  other  principles 
than  ours  in  naming  their  colors. 


SIXTH  REGULAR  MEETING. 

May  20,  1879. 


Indian  Pictographs  in  New  Mexico, 

By  miles  rock. 

Nineteen  of  the  more  distinct  etchings  presented  by  Dr. 
Rock  were  found  and  copied  in  September,  1878,  at  the  west 
entrance  of  Cook's  Canon,  about  nine  miles  west  of  old  Fort 
Cummings,  in  Grant  County,  southwestern  New  Mexico. 

They  were  found  on  the  perpendicular  faces  of  an  outcrop 
of  sandstone  at  the  top  of  a  foot-hill  of  which  Cook's  Peak 
is  the  highest  point.  There  were  a  great  many  symbols  in 
all  stages  of  obliteration  by  weathering.  The  most  distinct 
and  deepest  cut  were  two  Greek  crosses,  each  surrounded  by 
a  line  fringing  the  arm  at  each  angle.  There  was  also  a 
Roman  cross  supported  by  two  braces,  a  human  face,  a  jack- 
rabbit,  four  five-toed  foot-marks,  a  running  snake,  and  per- 
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haps  a  Spanish  bayonet-plant,  a  stream  of  water  with  a 
spring  near  the  bank,  a  steel  trap,  a  rude  representation  of 
a  canon  blocked  up  by  a  snow-drift,  and  a  snake  at  a  nest  of 

Of  the  six  remaining  etchings  Mr.  Rock  withheld  his  opin- 
ion. As  th&se  remains  are  in  tho  territory  of  the  Apache 
Indians,  he  attributed  the  work  to  thorn,  and  also  suggested 
that  the  early  Spanish  missionaries  may  have  made  the 
crosses,  as  they  were  more  sharply  cut  and  exact  than  the 
others, 

The  blojie  below  these  remains  was  littered  over  with  flakes 
of  agate  and  ehalce<lony  and  a  profusion  of  pot-sherds — both 
plain  and  colored.  There  were,  also,  several  mortars  exca- 
vated in  tlie  rocks  of  the  clitt'. 


Aboriginal  Paint  Quarry. 
Bv  ELMER  li.  REYNOLDS. 

Mr.  Reynolds  spoke  of  the  discovery  of  an  aboriginal  paint 
quarry  near  Bladenshurg,  Maryland,  made  in  Februarj'  last 
while  searching  for  the  site  of  an  old  encampment  among 
the  hills  southeast  of  Benning's  Bridge.  Tho  abandoned 
quarry  is  situated  near  Indian  Springs  on  the  estate  of  Rev. 
R.  W.  Lowric. 

Tho  stone  was  found  in  |)iles  on  the  summit  of  the  hill 
above  the  spring.  The  mineral  seemed  ricbly  impregnated 
with  iron.  Some  of  the  masses  presented  every  appearance 
of  having  been  subjected  to  some  great  test  of  heat,  as  they 
were  twi.sted  and  honey-combed  into  a  variety  of  fantastic 
shapes.  The  speaker  did  no  ascribe  their  igneous  feature  to 
the  Indians,  but  to  some  geological  agency. 

The  pigments  are  found  in  tho  cavities  of  the  rock  when 
broken  up.  They  are  crimson  and  orange,  and  are  bright 
and  vivid.  Other  shades  were  also  observed,  ranging  from 
carmine  to  a  delicate  purple. 


12  TRANSACTIONS   OF   THE 

Fragments  of  paint-rock  from  the  ancient  villages  along 
the  Anacostia  River  were  also  exhibitel.  Thev  were  consid- 
ere<i  to  V>e  i^lentical  in  composition  with  the  specimens  ob- 
tained at  the  quarry.  With  them  were  found  paint  mortars 
and  pestles,  showing  plain  evidc-nces  of  their  use. 


French  and  Indian  Half-Breeds  of  the  Northwest. 

By  VICTOR  HAVARD. 

[Reud  by  the  S«?ort?tary.] 

Surgeon  Havard  of  the  Army  prt^senteil  a  statistical  ac- 
count of  the  metis,  or  mixed  progeny  of  tlieold  French  koi^g- 
genrs  and  the  Indians.  The  whole  number  of  individuals 
resulting  from  these  unions  amount  to  32,921  for  the  North- 
west Territory-  of  the  United  States  and  British  America. 

The  autlior  gave  a  detailed  account  of  the  States  and  Ter- 
ritories where  the  mdis  are  found,  and  described  their  phys- 
ical and  mental  characteristics,  as  well  as  their  arts  and  in- 
dustries. 

The  author  conchi«les  wliile  the  Indian  population  as  tribal 
or^anization-r  are  irriiduallv  i»a?<ini]:  awav,  there  still  remains 
a  stron;z  infusion  of  Indian  1«1o<h1  in  the  peoi»le  of  our  States 
and  Territories. 

This  j>aper  will  appear  in  the  Smithsonian  Report  for  ISTO. 


SEVENTH  UEGl  LAK  MEETING. 


Comparative  Mythology  of  the  Ttvo  Indies. 

By  GAUIUCK   MALLEKY. 

Colonel  Mallery  suggested  that  Miiller.  (.'oxe,  and  some 
other  authors  on  comparative  mythology  would  have 
modified  tlieir  ruling  theories  if  they  had  possessed  more 
knowledge  of  the  genuine  beliefs  of  our  North  American 
Indians.     The  latter  have  exhibited  in  their  several  staires 
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of  savagery  and  barbarism,  not  only  the  repulsive  details  of 
actual  fetichism,  but  its  survival  in  higher  forms;  not  only 
the  worship  of  animals,  and,  indeed,  of  all  imaginable  forces, 
in  explanation  of  phenomena,  but  seem,  in  the  more  advanced 
stages  of  their  myths,  to  have  mounted  those  loftier  heights 
of  nature- worship  from  which  Ihe  students  of  Aryan  records 
have  traced  the  classic  tales  of  Greece  and  Rome,  as  well  as 
the  gloomier  traditions  of  Scandinavia.  If  it  is  true  that  our 
Indians  reached  what  we  call  oriental  nature-myths,  out  of 
the  two  successive  planes  of  fetichism  and  animal  worship, 
the  popular  authors  may  be  wrong  in  supposing  that  the 
adoration  of  the  sun  and  moon  in  their  daily  and  seasonal 
motions  was  the  primordial  religion,  and  that  fetichism,  zool- 
atrj'  and  anthropomorphism  appeared  only  in  the  degrada- 
tion of  thought  and  language.  A  thorough  examination  of 
our  continent's  myths  shows  that  they  contain  all  the  pris- 
tine forms  of  superstition,  such  as  ancieritism,  metempsy- 
chosis of  man  and  beast,  apparitions  and  sorcery,  oracles  and 
disease-possession ;  and,  further,  that  several  of  the  lingui-stic 
families  here  had  begun  to  approach  the  religious  plane  of 
our  own  distant  forefathers  whose  records  have  lately  been 
rescued  for  our  study  by  the  translation  of  the  Veda,  the 
Zend  Avesta,  and  Tripitaka, 

Mast  of  the  earlier  writers  on  the  religion  of  our  Indians 
were  missionaries,  who,  unacquainted  witli  the  truths  of 
evolution,  applied  the  theorj-  of  degradation  to  all  who  dif- 
fered with  themselves.  Convinced  that  their  own  religion 
was  pure  and  natural,  that  ia,  divinely  revealed,  it  was  their 
object  to  find  concordance  in  the  cis-Atlantie  faiths,  also 
supposed  to  be  "natural,"  though,  for  want  of  a  written  bible, 
not  preserved  in  purity.  Hence,  alt  matters  bearing  on  the 
religions  of  North  America,  and  especially  on  the  existence 
of  any  personal  or  definite  God,  were  examined  and  recorded 
with  error  and  distortion. 

A  large  number  of  the  now  accurately  translated  mytlis 
and  traditions  of  the  Algonkiau,  Iroquoian,  Cherokian,  Mus- 
kokian,  Balcotan,  Tsinukan,  and  other  families  were  ana- 
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lyzed  with  the  result  that  they  exhibited  the  essential  char- 
acteristics, extending  even  to  curiously  minute  details,  of 
those  traced  to  the  prehistoric  dwellers  upon  the  foot-hills  of 
the  Hindu  Kush.  These  resemblances  in  philosophy  and 
psycholog}'  are  too  numerous  and  obvious  to  be  merely  acci- 
dental, and  no  theorv  has  of  late  been  advocated  of  an v  mi- 
gration  or  transplanting  which  would  satisfactorily  account 
for  them.  They  present  an  argument  that  the  philosophy, 
which  includes  religion,  of  savager}'  and  barbarism  as  stages 
in  humanity,  is  substantially  the  same  everywhere  and  at 
all  eras  of  the  worid,  and  that  it  is  neither  the  dlbris  of  some 
primeval  universal  revelation,  nor  the  apotheosis  of  history, 
but  is  simply  an  attempt  to  account  for  such  phenomena  as 
were  observed.  This  attempt  was  naturally  made  in  a  sim- 
ilar manner  by  people  in  like  circumstances  of  environment 
and  development.  It  may  also  be  deduced  tljat  the  nature- 
worship  and  linguistic  schools  of  mythology  are  in  error  in 
attributing  fetichism  and  zoolatry  to  the  degradation  of 
thought  and  language,  as  they  appear  to  be  antecedent 
stances  from  which  the  old  Arvans  had  advanced  l>evond 
most  of  our  Indians  in  about  the  same  degree  as  they  had 
progressed  beyond  them  in  civilization.  The  comprehen- 
sive study  of  comparative  mythology  shows  little  evidence 
of  degeneracy,  but  wifle-sj)reading  and  systematic  evolution. 


Aboriginal  Cemeteries  near  Piscataway,  Md. 

By   KLMEK  R.   RKYNaLDS. 

These  cemeteries  are  situated  on  a  low  range  of  foot-hills 
between  Farmingtou  and  Piscataway,  in  Prince  George's 
County.  Capt.  Dent  P.  Ilolton  was  led  to  their  discovery 
by  fin<ling  bones  ex[>ose(l  after  a  heavy  rain.  Upon  dig- 
ging, many  objects  are  brought  to  light — among  which  are 
axes, arrow-heads, spear-heads,  pipes,  knives,  coins  of  the  time 
of  Charles  II,  beads  of  bone,  shell,  amber  and  chalcedony, 
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with  an  occasional  glass  bead — also  Venetian  polychromoes 
of  "  star  pattern."  In  a  separate  grave,  probably  a  cache, 
were  found  a  largo  miinber  of  finely  finished  quartzite  knives. 
An  ossuary  was  found  in  wliich  were  the  remains  of  an  en- 
tire family.  The  irregular  bones  were  placed  in  the  bottom 
and  were  partially  destroyed  by  fire.  The  long  bones  were 
placed  in  the  middle  stratum  and  the  crania  on  top. 


cighth  regular  meeting. 

June  17,  1879. 


On  the  Zoological  Relations  of  Man. 
By  TIIEODOKE  OILL. 

Professor  Gill  commenced  with  a  notice  of  the  views  that 
had  been  entertained  by  naturalists  and  anthropologists 
respecting  the  relations  of  man  to  aidmals.  These  were 
very  diverse  and  covered  almost  every  possible  ground,  from 
the  conception  of  the  human  subject  as  the  representative 
of  a  genus  collateral  witli  others,  (as  by  Linnasus,)  to  that  of 
his  exclusion  from  the  kingdoms  of  nature  and  his  reference 
to  that  of  spirits  fas  by  Swainson).  Those  that  had  found 
most  general  acceptance,  however,  were  at  first  Blumen- 
baeli's  and  Cuvier's  that  man  was  the  representative  of  a 
peculiar  order  adjoining  that  containing  the  apes  and  lemurs, 
and  later  that  ho  was  the  type  of  a  peculiar  family  of  the 
order  of  primates  collateral  with  the  apes  and  monkeys  of 
the  old  and  new  worlds. 

Which  of  these  views  appears  to  be  the  most  probable 
was  the  subject  for  consideration. 

The  speaker  then  recapitulated  the  most  important  and 
significant  features  in  the  morphology  of  man.  The  relative 
degree  of  value  of  such  characteristics  was  next  discussed, 
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piUttp:oid  ii,:,fji^r/fr-.  •lyi'^tlvr?-;  l-egar.  i:  :-rr^.h  :o  res->r:. ziort 
ari'l  rnor*:.  ro  ^v:  'i--  of  :L-::r  h;ini*  for  variois  r^urr-i-ses 
and  arnorx^  WiOr--  for  the  ern[>Ioynif-n:  of  weap-jns  of  otf-riiit 
and  d';fc-n.v:.  The  -thorVrr  arm.^  wvyil^i  then  r.»einore  e3io:eiii 
than  the  long  one*  of  the  primitive  primates  and  their 
ahhreviation  would  therefore  en-^ue.  The  more  the  hands 
were  »j=jed  for  grasping,  and  dis'frontinued  for  progrevfion.  ihe 
more  delicate  thev  wo'ild  Vy>oome.  The  wiihdrawal  of  the 
fore  rnernher-'  from  locomotion,  and  the  continuoas  a>5ump- 
tioii  of  an  '-reet  jittitudeand  balancing  thereby  would  entail, 
among  other  chara'^t/.-rs.  a  sifrmoiil  flexure  of  tlie  vertebral 
column  and  a  development  of  the  muscles  from  the  buttocks 
and  ^alve*.  The  same  cause,  in  combination  with  the 
specialization  of  the  hands,  and  the  more  exclusive  use  of 
tlie  feet  for  walking  and  sustaining  the  whole  body,  would 
in  time  result  in  the  |>arallelism  of  the  great  toe  with  the 
other.  Concomitant  with  all  these  modifications  would  l>e 
the  reduction  of  the  canine  teeth.  These  bein;r.  linallv, 
comparatively  little  used  as  weapons  of  warfare  or  for  pro- 
curing food,  would  gradually  become  reduced  in  size,  and  at 
length  little  protuberant  beyond  the  others.  The  diastemas 
in  the  opf>osite  jaws  being  then  tiseless  the  same  w^ould  shrink 
and  the  rows  of  teeth  in  the  upper  as  well  as  the  lower  become 
continuous.  Th(jrc  would  then,  also,  be  no  need  of  the 
powerful  temporal  and  ma.sseter  muscles,  and  consequently, 
they  would  shrink  in  size,  and  with  them  would,  likewise 
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become  atrophied  the  long  crests  to  which  they  were 
attached.  The  result  of  such  change  would  necessarily  be 
reduction  of  prognathism  and  the  vertical  development  of 
the  face.  The  physical  modifications  and  the  intellectual 
would  meanwhile  be  interacting  on  each  other  and  an 
enlargement  of  the  brain,  and  consequently,  the  cranial 
cavity  would  result.  The  form  and  proportions  to  which  the 
anthropoid  pithecoid  and  pithecoid  antliropoid  as  well  aa 
primitive  man  had  attained,  would  render  a  dorsal  position, 
in  rest,  the  most  natural.  The  result  of  such  a  position 
long  continued  would  be  a  decrease  and  ultimate  disap- 
pearance of  the  hair  on  the  back,  and  in  association  there- 
with a  sparseness  on  the  rest  of  the  body,  except  on  the 
head,  wherever  its  use  as  a  protection  against  the  sun 
would  preserve  it.  That  on  the  face  would  be  cultivated 
in  the  male  as  an  ornament  and  evidence  of  virility. 
Man  would  be  the  final  product  of  all  these  agencies. 
The  last  stages  in  this  evolution  could  only  have  taken 
place  in  a  tropical  country.  It  is  probable  that  Africa 
might  have  been  the  specific  one,  and  that  from  this  birth- 
place of  the  human  race  emigration  has  peopled  all  other 
lands. 


NINTH  REGULAie  MEETDIO. 

October  7,  1879. 

An  account  was  given  by  the  chair,  Vice  President  Mal- 
lery,  of  the  proceedings  of  the  Anthropological  Society  of 
the  American  Association  for  the  Advancement  of  Science 
at  its  meeting  held  at  Saratoga,  New  York, 

Prof.  Mason  gave  an  account  of  the  proceedings  of  the 
Danish  Historical  Society  as  related  to  the  preservation  of 
ancient  monuments.  He  reviewed  the  laws  passed  within 
the  last  two  or  three  centuries  relative  to  the  preservation  of 
national  remains,  and  showed  that  these  laws  had  arisen 
through  a  desire  to  preserve  from  mutilation  these  records 
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of  the  ancestral  people  of  Denmark.  Formerly,  he  observed, 
the  restoration  and  care  of  Danish  antiquities  were  governed 
by  a  rude  and  uncertain  system,  throus^h  which  local  authori- 
t4  were  permitted  to  indulge  ti^eir  Liquarian  taste  in  re- 
storing  architectural  and  other  remains.  This  law,  however, 
being  subject  to  abuse,  the  Crown  took  entire  possession  of 
all  such  national  monuments. 

Mention  was  made  of  the  unjustifiable  destruction  of  the 
unique  mound  at  Circleville,  Ohio ;  the  Eahokia  mound, 
near  St.  Louis,  Missouri,  and  other  moimds  in  the  valley  of 
the  Mississippi.  He  recommended  and  strongly  urged  the 
society  to  submit  a  memorial  to  Congress  for  the  purpose  of 
arresting  the  vandalism  exhibited  in  the  needless  destruo- 
tion  of  our  prehistoric  remains. 

The  chairman  said  that  Mr.  Mason's  suggestion  met  with 
his  hearty  approval,  and  thought  that  the  society  ought  to 
prepare  a  memorial  on  the  subject  and  submit  the  same  at 
an  early  date  to  the  National  Legislature. 

Mr.  Reynolds  gave  a  brief  resume  of  his  summer's  re- 
search among  the  aboriginal  remains  on  the  lower  waters  of 
the  Potomac.  His  explorations  commenced  in  the  shell-beds 
of  King  George's  County,  Virginia.  Thence  he  crossed 
to  Charles  County,  Maryland,  and  carefully  examined 
the  stupendous  shell-heap  and  mound  at  the  confluence  of 
Pope's  Creek  and  the  Potomac.  Subsequently  he  visited  the 
site  of  an  ancient  Indian  town  near  Centreville,  in  St.  Mary's 
County,  on  the  headquarters  of  the  Wicomoco  River.  Here 
were  found  pestles,  grooved  axes,  arrows,  knives,  spears, 
cylindrical  stone  beads,  Venetian  polychrome  beads,  and 
several  spheroidal  stones  quite  symmetrical,  and  found  hith- 
erto only  on  the  Pacific  Coast.  During  this  and  a  subse- 
quent visit  the  speaker  succeeded  in  discovering  many  shell- 
heaps  between  Allen's  Fresh  and  the  mouth  of  the  Wicomoco 
River. 
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OcTOBCR  21,  1879. 


The  Sign  Language  of  the  North  American  Indians. 

By  GARRICK  MALLERY. 

The  design  of  this  paper  was  to  illustrate  the  gesture-speech 
of  mankind.     After  tracing  its  history,  so  far  as  known  in 
other  parts  of  the  world,  the  theory  was  controverted  that 
the  poAver  of  the  visible  gesture  relative  to,  and  its  influence 
upon,  the  audible  word  was  inversely  proportioned  to  the 
development  of  the  oral  language.    Tlic  travellers'  tales  of 
people  unable  to  understand  their  mother-tongue  in  the  dark 
because  of  their  inability  to  see  the  accompanying  gestures, 
were  of  doubtful  truth  anywhere,  and  certainly  false  as  re- 
gards the  American  tribes,  many  of  those  that  gesture  most 
freely  having  a  copious  vocabulary  with  highly  differentiated 
parts  of  speech.     The  true  distinction  is  that  where  the  num- 
ber of  men  speaking  the  same  dialect  is  small,  and  when 
they  are  thrown  into  contact  on  equal  terms  with  others  of 
different  tongues,  gesture  is  necessarily  resorted  to  for  con- 
verse; while  large  bodies  enjoying  a  common  language,  and 
either  isolated  from  foreigners,  or  if  in  contact  with  them, 
so  dominant  as  to  compel  the  learning  and  adoption  of  their 
own  tongue,  become  impassive  in  its  delivery.     Instances  of 
this  from  the  Old  World  were  presented.     But  nowhere  as 
on  our  continent  was  there  spread  over  so  vast  a  space  so 
small  a  number  of  individuals,  divided  by  so  many  linguis- 
tic boundaries.     The  general  use  of  signs  originating  from 
the  necessity  for  exira-tribal  communication  became  also 
convenient  for  the  habits  of  hunters  and  the  military  tac- 
tics of  surprise.     So,  naturally,  the  practice  of  a  sign  lan- 
guage among  our  Indians  is  noticed  by  all  travelers,  and  the 
assertion  has  been  current  that  it  was  a  single  universal  code. 
To  test  this  remarkable  statement  a  number  of  sign  vocabu- 
laries taken  in  different  parts  of  the  country  and  at  remote 
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dates  were  collected  by  the  speaker,  comprising  more  than 
eight  hundred  signs.  The  result  is  that  there  is  often  an  en- 
tire discrepancy  between  the  sigr^g  made  by  different  bodies 
of  Indians  to  express  the  same  idea.  Very  few  of  the  limited 
number  of  gestures  that  are  in  general  use  are  at  all  conven- 
tional, being  only  portions  more  or  less  elaborate  of  obvious 
natural  pantomime;  and  those  proving  to  be  the  fittest  ex- 
pressions of  the  several  ideas  become  the  most  widely  adopted. 
In  some  cases  the  original  air  picture  of  an  outline  or  action 
have  become  abbreviated;  and  even  if  both  the  original 
conceptioii  and  delineation  were  at  first  the  same,  the  two 
or  more  abbreviations  become  unlike.  The  first  conceptions 
were  also  often  diverse,  because  all  objects  have  several 
characteristics,  and  what  strikes  one  set  of  people  as  the 
most  distinctive  will  not  always  so  impress  another. 

The  speaker  gave  from  the  collected  lists,  or  vocabular- 
ries,  a  large  number  of  examples  where  either  the  concep- 
tion or  execution,  or  both,  to  express  the  same  idea  are 
widely  diverse.  Also  a  number  of  typical  cases  of  agree- 
ment, followed  by  illustrations  of  others  not  remarkable 
either  for  general  or  limited  acceptance,  but  for  the  philos- 
ophy or  poetry  suggested  by  their  picturesque  figuration. 
Some  of  these  were  compared  with  the  gestures  of  savage 
and  civilized  people  in  the  Old  World ;  with  those  of  deaf 
mutes;  with  the  code  of  the  Cistercian  monks,  who  were 
vowed  to  silence;  and  with  the  picture  writing  on  buffalo 
robes  and  on  Egyptian  pyramids.  The  general  result  proved 
that  there  was  no  uniformity  in  detail,  but  the  variety  in 
expression  was  in  itself  "of  gregt  psychological  interest.  While 
the  assertion  of  a  single  universal  sign-language  among  the 
tribes  is,  therefore,  one  of  the  popular  errors  about  our  abo- 
rigines, it  is,  nevertheless  true,  that  the  attempt  to  convey 
meaning  by  signs  is  universal  among  them;  and  further, 
two  intelligent  pantomimists,  whether  Indian  or  Caucas- 
sian,  deaf-mute,  or  without  common  tongue,  will  seldom  fail 
of  mutual  understanding  when  their  attention  is  exclusively 
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directed  to  expressing  thoughts  by  means  of  comprehension 
and  reply  equally  possessed  by  both,  without  the  mental  con- 
fusion of  conventional  sounds  only  intelligible  to  one. 


ELEVENTH  BEGULAB  MEETING. 

NovKMBEit  4,  1879. 

Poisoned  Weapons  of  North  and  South  America. 
By  W.  J.  HOFFMAN. 

This  paper  was  an  historical  review  of  the  accounts  which 
various  travelers  and  writers  have  given  of  the  use  of 
poisoned  weapons  aiifl  the  antidotes  therefor,  discovered  in 
North  and  South  America. 


The   Use   of   Agricultural   Fertilizers   by   the   American 
Indians  and  the  Early  English  Colonists. 

By  G.   BKOWN  GOODE. 

This  paper  has  been  published  in  full  in  the  Atnerican 
NcUuraliat  for  July,  1880. 


twelfth  regular  meeting. 

November  18,  1879. 


A  Comparison  of  a  Written   Language  With  One  That 
is  Spoken  Only. 

By  OTIS  T.   MASON. 

The  Rev.  Cyrus  Byington,  in  the  introductory  chapter  of 
his  Chata  (Choctaw)  Grammar,  draws  attention  to  the  fact 
that  this  is  merely  a  spoken  language,  and  must  not  be 
gauged  by  the  ordinary  critical  tests  of  a  written  1; 
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This  observation  led  the  speaker  to  inquire  what  are  the 
essential  differences  between  a  language  merely  spoken  and 
one  that  is  also  written. 

In  a  spoken  language  there  are  two  agents  at  work,  the 
speaker  and  the  hearer.  The  former  is  the  creator  of  lan- 
guage, as  well  as  its  progressive  or  destructive  agent.  The 
latter  is  the  preserver  of  language,  being  its  conservative  and 
defensive  agent.  It  is  evident  that  a  language  at  any  period 
of  its  history  is  a  compromise  between  these  two  opposing 
forces.  Again,  the  amount  of  usefulness  in  a  purely  spoken 
language  must  be  exceedingly  limited,  being  measured  by 
the  ability  of  its  conservators  to  remember  what  is  said,  in 
conjunction  with  the  manner  of  saying  it.  The  compass  of 
such  a  speech,  the  definiteness  and  variety  of  expression, 
must  be  exceedingly  circumscribed. 

When  we  combine  the  writer  and  the  reader  with  the 
speaker  and  the  hearer,  we  have  four  forces  in  place  of  two; 
we  add  another  aggressive  and  another  conservative  agency, 
and  the  status  of  the  language  at  any  period  will  be  a  com- 
promise of  a  more  intricate  character.  The  aggressiveness 
of  the  writer  is  generally  much  less  than  that  of  the  speaker, 
and  also  the  preservative  power  of  written  language  is  im- 
mensely greater  than  that  of  pure  memory  among  a  people 
without  writing.  We  ought  to  find,  therefore,  that  the  in- 
vention of  the  art  of  writing  has  had  a  tendency  to  place 
speech  upon  a  more  stable  basis.  The  invention  of  the  writ- 
ten symbol  is  itself  a  confession  of  the  inadequacy  of  the  old 
method,  and  would  never  have  taken  place  if  the  improved 
status  in  culture  had  not  called  loudly  for  linguistic  facili- 
ties which  speech  alone  did  not  furnish. 

Again,  the  means  of  retaining  before  the  mind  a  great 
number  of  facts  leads  to  the  improvement  of  observation  and 
classification,  the  readjustment  of  the  categories  of  thought, 
and,  consequently,  the  recompounding  of  words  upon  a  more 
scientific  basis.  The  chief  improvement,  however,  is  in  the 
sentence.  The  spoken  thought  is  but  breath  "  that  fits  ere 
you  can  point  its  place;"  but  the  written  sentence  is  like 
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the  painter's  canvas,  ever  on  the  easel,  and  may  be  retouched 
at  any  moment,  even  after  the  death  of  its  author.  This 
fact  leads  to  the  differentiation  of  the  parts  of  speech,  en- 
ables a  people  to  increase  the  number  of  sentential  functions, 
and  to  define  their  limits;  to  vary  the  composition  and  col- 
location of  the  terms  wliich  express  these  functions ;  to  an- 
swer the  demands  of  rigid  logic  by  a  better  separation  of 
subject,  predicate,  and  modifier ;  and,  finally,  to  add  strength 
and  beauty  to  mere  utterance  by  an  infinite  variety  of  purely 
rhetorical  devices. 

There  is  no  doubt  that  writing,  in  addition  to  being  the 
vehicle  and  instrument  of  thought,  is  itself  a  factor  in  the 
problem  of  civilization,  not  only  borrowing  its  improved 
form  from  an  improved  culture,  but  itself  reciprocating  the 
favor  in  contributing  to  liuman  advancement. 


On  the  Aboriginal    Shell-heaps  at  Pope's  Creek,  Mary- 
land. 
Rv  ELMER  It.  REYNOLDS. 

Mr.  Reynolds  discovered  the.'^e  shell-heaps  in  1878.  They 
are  sixty  miles  south  of  Washington,  at  the  confluence  of 
Pope's  Creek  and  the  Potomac  River,  in  Charles  County, 
Maryland.  They  are  situated  within  the  territory  of  the 
Yoacomico  Indian.s,  whose  headquart«rs  were  near  the 
present  site  of  St.  Mary's,  south  of  Wicomico  River.  An 
account  of  these  Indians  may  be  found  in  Father  White's 
Melath  Itineris  in  Marj/landiam.  Between  1034  and  1040 
the  Yoacomico  Indians  ceded  their  land  to  the  Colony  of 
St.  Mary's,  after  which  they  gradually  disappeared  as  a 
tribe,  although  many  of  their  descendants  remain  near  Al- 
len's Fresh,  Port  Tobacco,  and  Nanjemoy. 

There  are  two  of  these  shell-heaps,  tlio  larger  one  lying 
on  the  north  side  of  the  creek,  and  the  smaller,  but  more 
interesting  one,  on  the  south  side.  In  the  former  the  shells 
occupy  the  summit  of  a  hill  about  25  feet  above  tide-water 
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and  800  feet  long.  The  bank  is  from  3  to  5  feet  in  depth  on 
the  creek,  but  becomes  more  and  more  shallow  and  extended 
laterally  until  it  is  lost  in  the  surrounding  fields. 

The  southern  shell-heap  rests  on  a  lower  spur  of  the  hills 
which  bound  the  creek.  It  is  probably  about  150  feet  long, 
100  feet  wide,  and  4  feet  deep.  These  dimensions  are  roughly 
estimated,  as,  owing  to  an  overlying  stratum  of  earth  from 
2  to  24  inches  in  thickness,  accurate  measurements  are 
difficult. 

Both  of  these  banks  are  composed  of  oyster-shells,  in 
many  places  packed  together.  Although  they  are  undoubt- 
edly of  pre-Columbian  origin,  there  is  nothing  to  indicate  a 
very  high  antiquity.  From  the  absence  of  broken  shells  in 
any  great  numbers,  it  seems  probable  that  the  oysters  were 
steamed  or  roasted  before  they  were  removed  from  the  shells. 

The  contents  of  the  heaps  were  a  few  bones  of  the  turtle 
and  of  the  deer,  rudely  flaked  arrow-heads,  axes  and  celts, 
hammer-stones,  and  pottery.  Many  of  these  objects  also 
occur  on  the  surface,  and  seem  to  be  more  highly  finished 
than  those  of  the  shell-heaps. 

The  earthenware  belongs  to  the  class  known  as  basket- 
pottery,  and  shows  the  meshes  of  the  rush  moulds  in  which 
the  vessels  were  formed.  The  fragments  recovered  are  nearly 
an  inch  in  thickness,  and  in  several  instances  flaked  and 
blistered  by  the  long-continued  action  of  fire.  The  orna- 
mentation is  in  intaglio,  and  presents  the  endless  variety  of 
curves  and  chevrons  which  we  are  accustomed  to  see  on 
ware  of  this  class. 

The  author  discusses  in  the  course  of  his  remarks  the 
question  of  the  disappearance  and  reappearance  of  oysters 
in  certain  localities  in  connection  with  the  occurrence  of  the 
signs  of  stratification  in  the  shell-heaps. 
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THIRTEENTH  REGIJI4AR  MEETING. 

December  2,  1879. 


Ancient  Maps  of  North  America. 

By  JOHN  C.  LANG. 

Maps  bear  the  same  relation  to  the  history  of  geographic 
discovery  that  portraits  do  to  biography.  Historians  find  in 
charts  of  the  early  explorers  historical  documents  easily  in- 
terpreted and  neeiling  no  translation. 

The  old  writer  or  geograplier  who  has  given  us  a  map  has 
furnished  us  a  check  on  his  verbal  report.  Even  the  com- 
piler of  a  map  cannot  hide  from  us  the  sources  of  his  in- 
formation. As  in  a  hall  of  statuarj^  we  may  recognize  casts 
from  antique  marbles,  so  upon  the  map  we  caii  identify  and 
separate,  if  need  be,  the  work  of  many  hands. 

But  few  of  the  cartographic  representations  of  the  early 
discoverers  in  the  New  World  exist.  It  would  take  less  time 
to  describe  the  historical  maps  to  which  we  can  now  refer, 
than  to  mention  those  which  we  know  to  have  perished. 
Columbus  came  of  a  family  of  map-makers,  and  was  himself 
an  experienced  cartographer,  and  for  years  carried  on  the 
work  of  constructing  charts  for  sale.  Previous  to  his  mem- 
orable voyages  he  was  doubtless  an  enthusiastic  collector  of 
geographic  information  from  every  available  source. 

In  February,  14(37,  he  visited  Iceland,  to  examine  into 
the  facts  touching  upon  the  discoveries  of  the  Northmen, 
and  while  there  it  is  probable  that  he  searched  the  whole 
range  of  documents  necessary  to  his  subject.  At  that  time 
he  was  probably  able  to  find  those  who  remembered  the 
visits  of  the  Zeri  Brothers,  who  three-fourths  of  a  century 
previous  had  compiled  from  the  Norse  records  a  complete 
map  of  the  coast  discovered  and  colonized  by  the  Norsemen 
three  hundred  years  before. 
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Mr.  Lang  then  presented  a  series  of  maps,  published  from 
1436  to  1513,  and  by  crayon  sketches  illostrated  the  progress 
of  geographic  discovery  of  the  coast  of  North  and  South 
America,  as  exhibited  in  said  series. 


On   the    EfEacing   Poixrer   of  tropical   Forest-groiTTth  in 

Trinidad  Island. 

bt  miles  rock. 

Columbus  discovered  this  island  in  1498.  In  the  vear 
1588  the  Spaniards  made  the  settlement  of  Saint  Joseph,  on 
.  the  river  Maracas,  an  aflBuent  of  the  Caroni,  which  empties 
into  the  Gulf  of  Paria  near  the  modem  citv  of  Port  of 
Spain.  Instead  of  entering  the  Gulf  of  Paria  and  passing 
up  the  valley  of  the  Caroni,  they  moored  their  vessels  in  the 
little  bay  of  Las  Cuevas  on  the  north  side  of  the  island,  and 
crossed  the  mountains  over  a  f^ass  that  rises  to  the  height  of 
2.000  feet  in  four  miles.  The  road  passes  on  one  side  of  the 
higlie?;t  peak  in  the  island.  Tucurho.  or  Eagle's  Beak,  which 
rises  1,00(J  fe^t  aVxA'o  tlio  i»a^>  and  >eems  almost  vertical. 

On  the  otlier  side  thev  doscended  and  followed  the  Mar- 

ft. 

acas  River  to  the  last  foot-hills,  when*  they  beheld  the  plain 
of  Caroni.     Here  they  built  the  settlement  of  Saint  Joseph. 

The  road  over  the  mountain,  though  seldom  used  now,  bv 
the  great  amount  of  travel  in  former  times  was  deeply  worn 
and  is  now  quite  passable. 

While  laboring  through  the  thick  forests  on  the  cape 
east  of  Las  Cuevas  Bay,  Mr.  Rock  and  his  ]»arty  stumbled 
upon  some  rusty  iron  cannon  protruding  above  the  ground. 
On  this  rocky  headland,  therefore,  commanding  the  entrance 
to  the  bay,  the  Spaniards  had  a  fort.  The  tropical  forest 
has  overwhelmed  every  vestige  of  its  existence.  With  a 
little  care  it  was  possible  to  trace  where  a  settlement  had 
existed  back  of  the  fort.  A  few  mango  treas  survive  of  all 
that  once  constituted  this  station. 
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The  pass  is  still  called  "  La  Ventana,"  because  on  the  way 
from  the  bay  you  are  immersed  in  the  sombre  forest;  but 
on  reaching  the  top  a  magnificent  vista  of  mountain,  forest, 
and  sea  lies  at  the  feet. 

In  1676  the  French  took  possession  of  the  island  and  held 
it  until  1797,  when  it  fell  into  the  hands  of  the  British.  By 
this  time  Port  of  Spain  had  replaced  St.  Joseph,  and  the 
latter  was  buried  in  the  common  forest  growth. 

Not  over  fifty  years  ago  Las  Cuevas  was  a  sugar  planta- 
tion. It  w^as  then  abandoned  and  remained  uncultivated 
until  a  few  years  since,  when  it  was  bought  for  a  cocoa 
orchard.  Everywhere  an  impenetrable  forest  shut  out  the 
sun,  and  no  evidence  could  be  found  that  it  had  been  the 
abode  of  man. 


On  the  Determination  of  the  Age  of  Prehistoric  Remains. 

By  EDWARD  P.  LULL. 

To  ilustrato  the  caution  that  should  be  exercised  in  esti- 
mating the  age  of  prehistoric  remains  from  their  state  of 
decay  and  the  appearance  of  the  covering  of  earth,  vegeta- 
ble growth  and  forests.  Commander  Lull  gave  an  account 
of  some  observations  made  by  himself  of  the  remains  of  a 
Scottish  Colony,  established  by  Pattison  at  Caledonia  Bay, 
Isthmus  of  Darien,  and  which  was  abandoned  early  in  the 
last  century. 

A  large  area  on  Point  Escoses,  occupied  and  fortified  by 
the  colonists,  was  enclosed  on  the  inshore  side  by  a  moat 
excavated  in  rock.  Thanks  to  the  latter  fact,  it  is  distinctly 
traceable.  The  enclosed  space  is  not  only  heavily  timbered 
with  exogenous  trees  of  numerous  kinds,  but  many  of  the 
trees  have  decayed  and  fallen.  One  end  of  the  moat  for  an 
eighth  of  a  mile,  or  more,  is  completely  filled  with  logs  and 
other  debris.  No  difliculty  was  found  in  wading  through 
the  remaining  portions.  The  moat  being,  as  stated,  cut 
through  the  soil  and  into  the  bed-rock  offered  an  efficient 
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barrier  to  the  spread  of  vegetation  from  the  adjacent  forest 
or  the  transportation  of  material  from  the  same  source  by 
the  wash  of  rains.  The  soil,  thin  as  it  is,  probably  con- 
tained a  very  large  share  of  the  germs  which  have  since  de- 
veloped ;  while  the  Avind,  the  birds  and  other  animals  have 
lent  their  constant  aid  for  what  further  was  needed.  At 
the  present  time  there  is  no  vestige  of  this  ancient  work 
save  the  moat,  and  looking  at  a  like  heavy  growth  of  tim- 
ber in  a  northern  climate,  no  doubt  would  be  entertained 
that  it  was  a  forest  of  great  age. 

Just  in  rear  of  the  city  of  Cartagena,  U.  S.  of  Colombia, 
there  is  a  hill,  some  three  hundred  feet  in  elevation,  sur- 
mounted by  a  castle  that  was  one  of  the  principal  defences 
of  the  city  less  than  half  a  century  ao^o.  The  hillsides  are 
now  completely  and  heavily  overgrown  with  a  matted  tangle 
of  trees,  vines,  and  parasites,  so  much  so  that  a  party  at- 
tempting in  1871  to  ,climb  the  hill,  wore  obliged,  with  no 
little  labor,  to  cut  a  pathway  with  the  vigorous  use  of  ma- 
chetas,  and  were  told  bv  tlie  inhabitants  that  no  one  had 
attempted  the  ascent  before  for  years.  The  castle,  like  the 
city  itself,  with  its  fortified  walls,  its  magnificent  palaces, 
churches,  and  convents,  monuments  of  the  skill,  energy,  and 
lavish  expenditure  of  the  Spanish  builders,  is  rapidly  falling 
into  ruins,  and  is  one  of  the  many  examples  of  the  extremely 
rapid  progress  in  tropical  America  of  the  decay  of  the 
strongest  works,  and  heaviest  masonry,  when  left  without 
proper  care,  especially  exhibiting  the  heaving  effect  of 
vegetable  growth.  Woodwork  has  two  enemies — the  rapid 
alternation  of  moisture  and  burning  sunshine,  and  boring  in- 
sects— the  latter  being  almost  as  destructive  as  the  teredo  nav- 
aliSj  though  requiring  a  longer  time  for  their  work.  The 
present  occupants  of  the  land  make  little  or  no  effort  to  arrest 
the  progress  of  destruction,  and  Porto  Bello  is  almost  as  com- 
plete a  ruin  as  Pompeii,  notwithstanding  the  very  short  time 
that  has  elapsed  since  it  was  a  wealthy  and  populous  town. 

The  rapid  accunmlation  of  strata  in  localities  favorably 
situated,  and  the  growth  of  cottonwood  groves  on  the  banks 
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of  the  Mississippi  river  are  familiar  to  many.  The  speaker 
had  occasion  the  previous  winter  to  visit  several  places  near 
the  mouth  of  the  Red  River  where  he  had  served,  fourteen 
years  before,  during  the  civil  war.  In  one  })Iace,  where 
vessels  were  anchored  at  the  earlier  date,  an  island  had 
formed  some  rods  in  width,  leaving  a  little  channel  between 
itself  and  the  main  shore,  and  Wiis  covered  with  a  growth  of 
Cottonwood  trees  at  legist  half  as  large  as  those  of  the  adja- 
cent forest.  At  Morganzia  a  large  field  was  occupied  for  two 
or  three  years  by  troops  as  a  camp,  and  was  not  only  stripped 
of  every  tree,  but  was  broken  down  by  the  constant  march 
of  men  and  team^,  so  that  the  soil  must  have  been  in  a 
rather  unfavorable  condition.  It  was  scarcely  recognizable, 
the  old  camp-ground  being  entirely  covered  with  trees  as 
large  as  any  others  in  the  vicinity.  From  such  observations, 
the  speaker  was  led  to  conclude  that  evidences  of  antiquity 
derived  from  forest  growth  and  other  changes  in  topographic 
characteristics  were  apt  to  mislead  archaeologists. 

Mr.  Riley  read  a  letter  from  a  correspondent  in  San 
Antonio,  Texas,  relating  to  the  discovery  of  a  remarkable 
cave  in  a  mountain  standing  in  the  valley  of  the  Rio  Nazas, 
state  of  Durango,  Mexico.  This  river  empties  into  a  laguna, 
or  inland  sea,  ninety  miles  long  and  thirty  miles  wide,  with 
an  elevation  of  about  3,000  feet  above  tide  water ;  it  has 
no  outlet.  The  mountain  in  which  the  burial  cave  is  found, 
stands  near  the  shore  of  the  lake.  The  cave  is  of  great 
extent  and  contains  hundreds  of  mummies,  representing 
a  distinct  race  of  Indians  of  whom  no  history  or  tradition 
exists.  Each  mummy  is  carefully  wrapped  in  a  blanket, 
or  mat  made  of  the  leaves  of  the  Maquez  plant  and  gorge- 
ously colored  with  dyes  and  paints.  The  remains  are 
in  an  excellent  state  of  preservation — the  hair  perfect,  the 
flesh  seems  to  have  become  dessicated,  or  dried  to  the  bones 
with  no  trace  of  decomposition.  No  implements  of  metal 
were  found,  but  there  was  a  profusion  of  arrows,  spears,  and 
and  knives,  made  of  stone.     The  pottery  showed  a  high 
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degree  of  art.     The  vessels  were  large  and  bore  a  close  re- 
semblance to  the  decorated  poaerj'  of  ancient  Egypt 


FOURTEENTH  REGULAR  MEETIXG. 

December  1»>.  1S79. 


The  President  read  the  folk  storv  of  the  '  Tar  Babv  " 
from  a  copy  of  the  Evert  ing  Star  of  Washington,  D.  C,  and 
stated  that  he  had  found  the  same,  modified  in  different 
ways,  among  many  Indian  tribes. 

He  also  relate<l  the  Indian  storv  of  the  "  Three  Gran- 
berric-s,"  which  has  an  extensive  circulation  among  the 
tribes  of  North  America.  In  the  latter  storr  the  moral  is, 
"  To  escape  from  wolves  you  must  climb  a  tree/' 


Turtle-Back  Celts  and  their  Uses. 

By  ELMER  K.   KEYNULDS. 

The  cla.s^  of  implements  known  as  turtle-baek  celts  were 
first  mentioned  bv  Dr.  Charles  Abbt^tt  in  the  Smithsonian 
annual  rei>ort  for  IST-").  and  more  fully  described  in  the  tenth 
and  eleventh  annual  reports  of  the  reabody  Museum. 

Mr.  Reynolds,  in  answer  to  Dr.  Abbott's  hypothesis  that 
"each  celt  combines  in  itself  a  knife,  a  celt,  and  a  spear;' 
recounte<l  his  own  experience  in  the  discovery  uf  these 
implements. 

The  objects  exhibited  and  described  were  found  on  the 
site  of  an  old  Indian  village,  near  Benning's  Bridcre,  in  the 
District  of  Columbia,  where  at  least  ten  thousand  other 
relics  have  hoQu  collected. 

The  material  of  the  celts  is  a  metamorphosed  new  red 
sandstone,  the  color  having  changed  to  a  bluish  grey. 
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In  form  the  "  turtle-backs"  differ  greatly  from  the  ordinary 
chipped  celt.  The  base  or  head  of  the  former  is  where  we 
find  the  blade  or  cutting-edge  of  the  latter,  while  the  head 
or  posterior  projection  of  the  common  type  corresponds  to 
the  blade  of  the  "turtle-back."  The  former  is  perfectly  flat 
on  the  inferior  face,  the  upper  side  being  flaked  into  the 
form  which  its  name  indicates,  but  the  chipped  celt  is 
beveled  and  evenly  finished  on  both  sides,  so  that,  if  it  were 
possible  to-  split  it  laterally,  two  "  turtle-back "  celts  would 
result. 

From  a  comparison  of  their  form  with  that  of  many  im- 
plements now  and  formerly  known  to  be  in  use  among  the 
Indians,  Mr.  Reynolds  concluded  that  these  implements  were 
hafted  in  the  manner  of  a  stone  adze,  and  employed  princi- 
pally in  excavating  dug-out  canoes.  It  was  not  denied  that 
they  may  have  been  employed  in  all  the  multifarious  pro- 
cesses to  which  the  fertile  brain  of  the  Indian  enables  him 
to  supply  his  scanty  store  of  implements. 

The  author  adverted  to  the  canoes  of  the  northwest  coast 
and  the  sea-faring  proas  of  the  New  Zealanders  made  with 
stone  implements  and  with  the  help  of  fire. 

Specimens  of  the  "turtle-back"  celts  were  exhibited  by 
the  speaker,  some  of  them  hafted,  in  order  to  show  the  de- 
sign of  their  peculiar  form.  The  flat  side  doubtless,  lay 
against  the  wooden  handle,  and  the  projection  on  the  back 
would  impart  the  greatest  possible  strength  at  the  very 
point  where  it  was  most  needed. 


FIFTEENTH  REGULAR  MEETING. 

January  6, 1880. 


Shell-Heaps  of  South  River,  Maryland. 

By  J.  D.  McGUIRE. 

Wherever  shell-fish  are  found  in  salt  or  fresh  waters,  the 
lands  adjacent  thereto  bear  evidences  that  shell-fish  were 
used  by  primitive  men  as  articles  of  food. 
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This  dtatement  was  illustrated  bv  an  enuineratioii  of  the 
discoveries  of  archaeologists  in  Australia,  Xew  Zealand, 
Europe,  and  Xorth  an<l  South  Ameri^^a. 

The  speaker  made  mention  of  the  opinions  entertained 
by  different  writers  in  relation  to  the  ori^^in  of-  the  shell- 
heaps  of  the  Atlantic  ct^ast  and  enumerate  I  the  facts  by 
which  archseolofirists  hail  reach^nl  the  conclusion  that  these 
.^hell-heaps  are  in  reality  accumulations  of  kitchen  refuse 
madt;  bv  the  ancient  inhabitants  of  the  shores. 

^^^.  Mt:Guire  then  gave  an  account  of  the  shell-heaps  ex- 
amined bv  himself.     Usuallv  the  smaller  are  circular  or 

*  ft. 

ellipti<\d  rings  from  twelve  to  fifteen  feet  in  diameter,  and 
sh<>w  plain  I V  that  thev  are  the  sites  of  former  <iwellinirs. 
The  ct^nrre  ')f  each  ring  is  always  depresses!  ami  represents 
an  invtTterl  cone.  UfK>n  a  trench  through  one  of  these 
heaf»^T  rht-re  is  found  a  level  substratum  of  earth,  but  the 
shells  irnn^ase  in  rlepth  as  the  ridge  is  approached.  This  is 
sometimes  four  or  tive  feet  hisrh:  then  thev  decrease  in 
dernh  ;is  the  <entre  of  the  rino:  is  reached.  These  rinas 
seem  t«»  have  been  formed  bv  thrnwinir  the  sht'll<  from  a 

To  a«-«ount  for  the  [ieouliar  -liape  <>f  these  deposits  it  is 
ne^'i-ssarv  in  ^•.^nsid^T  ili*-  «:onstniction  «;»f  the  Indian  hou^-. 
Tliere  is  ln>t«iriral  evirlr-nce  sh^»^\'inlr  that  it  was  ma<le  ot 
jM.»lrs  with  the  iarg^*  en*!.-  on  the  gnunid  in  a  eircle,  an^l 
bound  at  th»*  top  with  the  bark  of  the  walnut  tree,  and  the 
whoh;  «-«.ven-d  with  se<lge  matting  >ewed  with  a  net<llo 
rna»le  of  the  -pliutered  boue  of  a  crow's  leg.  Doorways 
Were  <-overed  l»v  m<»vaUe  mats.  His  thei~>rv  was  that  the 
>]i»ll^  thrown  from  such  a  house  would  irraduailv  aecumu- 
lat«-.  forming  a  circular  wall.  When  the  hou<e<  were  final) v 
<h>erted,  the  aetion  of  the  weather  would  reduce  the  shell 
wall  on  the  exterior  to  the  conditii>n  in  which  these  heaps 
are  found. 

Other  rihell-heaps  discoverer!  by  Mr.  McGuire  were  sup- 
jiosed  to  be  accumulations  about  large  communal  dwell- 
ings.    In  general  outline  they  are  elliptical.     Low  spaces 
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in  the  encircling  ridge  mark  the  sites  of  entrances,  and 
hearthstones  are  found  in  the  central  spaces.  In  all  the 
heaps  examined  the  shells  are  rarely  found  broken.  The 
inference  was  drawn  that  the  shells  had  been  opened  after 
having  been  placed  near  the  fire,  or  in  hot  water,  so  that  they 
could  be  parted  with  the 'hands  without  the  use  of  an  in- 
strument. 

Most  of  the  bones  found  had  been  broken,  probably  for 
the  purpose  of  extracting  the  marrow.  A  few  bone  tools 
were  found,  and  many  fragments  of  pottery. 


AKNUAI.   MEETING  FOR  THE  ELECTION  OF  OFFI- 

OERS* 

January  20,  1880. 


A  Strange  Chart. 

By  W.  BAINBRIDGE  HOFF. 

Commander  HofF  stated  that  in  1869  he  was  shown  a  chart 
in  the  Naval  Arsenal,  Lisbon,  Portugal,  that  had  sufficient 
novelty  about  it  to  be  worthy  of  special  mention. 

It  represented  the  Indian  and  Pacific  oceans  lying  between, 
say  30°  N.  and  36°  S.  latitude,  and  extending  sufficiently  in 
longitude  to  embrace  the  eastern  African  and  Asiatic  coasts 
and  the  western  coast  of  America.  It  had  been  prepared  by 
a  Spanish  Jesuit,  who  dedicated  the  chart  to  "  Jesus  Christ 
the  Master  of  the  World,"  and  had  preceded  his  signature 
with  a  prayer.  The  text  was  in  Latin,  and  the  date  of  the 
chart  was  somewhere  in  the  first  quarter  of  the  seventeenth 
century. 

The  extraordinary  feature  of  this  map  was  that  geographic 
positions  had  seemingly  been  laid  down  at  random,  and 
that  any  correction  for  latitude  and  longitude  applied  to  any 
one  point  did  not  answer  for  another.  Nearly  all  the  results 
of  late  discovery  were  on  this  chart,  but  entirely  adrift  in 
position.  This  would  lead  to  the  belief  that  the  chart  had 
been  intentionally  distorted — and  this  proved  to  be  the  case. 
3 
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The  map  in  question  was  constructed  upon  Mercators 
projection,  but  instead  of  the  parallels  and  meri»iians  being 
atraicjht  liner?  at  ri^ht  ansles  to  one  another,  thev  were  arbi- 
trarilv-drawn  cur\'es.  It  was  of  e«>urse  necessarv  to  have  a 
key  to  this  cliart.  which,  upon  being  furnished,  proved  to  be 
very  eiab»>raie.  Besidtt^  giving  p»rop«er  diagrams  of  the  arbi- 
trarj'  lines,  it  gives  the  constants  to  be  ap»plied  to  in«lividual 
localities  and  their  corrected  latitudes  and  longitudes.  On 
the  chart  itself  was  a  cryptographic  statement  of  the  neoes- 
sar\"  iorrfoda'.  for  constructinff  the  curves  ffeometricallv.  re- 
ferred  to  the  N.  E.-vS.  W.  and  X.  W.-S.  E  points  of  the  com- 
pass as  axes. 


;?-^t  ";/;■: 
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Annual  Address  of  the  President, 


J.  W.  POWELL. 


ON  THE  EVOLUTION  OF  LANGUAGE, 

As  Exhibited  in  the   Specialization  of  the   Grammatic 
Processes,  the  Differentiation  of  the  Parts  of 
Speech,   and   the   Integration   of  the 
Sentence ;  from  a  Study  of  In- 
dian Languages. 


Possible  ideas  and  thoughts  are  vast  in  number.  A  dis- 
tinct word  for  every  distinct  idea  and  thought  would  require 
a  vast  vocabulary.  The  problem  in  language  is  to  express 
many  ideas  and  thoughts  with  comparatively  few  words. 

Again,  in  the  evolution  of  any  language,  progress  is  from 
a  condition  where  few  ideas  are  expressed  by  a  few  words  to 
a  higher,  where  many  ideas  are  expressed  by  the  use  of 
many  words ;  but  the  number  of  all  possible  ideas  or  thoughts 
expressed  is  increased  greatly  out  of  proportion  with  the  in- 
crease of  the  number  of  words. 

And  still  again,  in  all  of  those  languages  which  have  been 
most  thoroughly  studied,  and  by  inference  in  all  languages, 
it  appears  that  the  few  original  words  used  in  any  language 
remain  as  the  elements  for  the  greater  number  finally  used. 
In  the  evolution  of  a  language  the  introduction  of  absolutely 
new  material  is  a  comparatively  rare  phenomenon.  The  old 
material  is  combined  and  modified  in  many  ways  to  form 
the  new. 

How  has  the  small  stock  of  words  found  as  the  basis  of  a 
language  been  thus  combined  and  modified  ? 
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The  way  in  which  the  old  materials  have  been  used  giving 
rise  to  what  will  here  be  denominated  the  grammatic  pro- 
cesses.   They  are  as  follows : 

I.  The  process  by  combination.  Two  or  more  words  may 
be  united  to  form  a  new  one,  or  to  perform  the  office  of  a  new 
one,  and  four  methods  or  stages  of  combination  may  be 
noted. 

a.  By  juxtaposition^  where  the  two  words  are  placed  to- 
gether and  yet  remain  as  distinct  words.  This  method  is 
illustrated  in  Chinese,  where  the  words  in  the  combination 
when  taken  alone  seldom  give  a  clew  to  their  meaning  when 
placed  together. 

b.  By  compounding  J  where  two  words  are  ■  made  into  one, 
in  which  case  the  original  elements  of  the  new  word  remain 
in  an  unmodified  condition,  as  in  "  house-top,"  "  rain-bow," 
"  tell-tale." 

c.  By  agglatinationy  in  which  case  one  or  more  of  the  ele- 
ments entering  into  combination  to  form  the  new  word  is 
somewhat  changed — the  elements  are  fused  together.  Yet 
this  modification  is  not  so  great  as  to  essentially  obscure  the 
primitive  words,  as  in  "  truthful,"  where  we  easily  recognize 
the  original  words  "  truth  "  and  '*  full ;  "  and  "  holiday,"  in 
which  "  holy  "  and  "  day  "  are  recognized. 

d.  By  i)\fl<^.ction.  Here  one  or  more  of  the  elements  enter- 
ing into  the  compound  has  been  so  changed  that  it  can 
scarcely  be  recognized.  There  is  a  constant  tendency  to 
economy  in  speech  by  which  words  are  gradually  shortened 
as  they  are  spoken  by  generation  after  generation.  In  those 
words  which  are  combinations  of  others  there  are  certain 
elements  that  wear  out  more  rapidly  than  others.  Where 
some  i)articular  woi'd  is  combined  with  many  other  diflercnt 
words  the  tendency  to  modify  by  wear  this  oft-used  element 
is  great.  This  is  more  especially  the  case  where  the  com- 
bined word  is  used  in  certain  categories  of  combinations,  as 
where  i)articular  words  are  used  to  denote  tense  in  the  verb; 
thus,  "  did  "  may  be  used  in  combination  with  a  verb  to  de- 
note past  time  until  it  is  worn  down  to  the  sound  of  "d." 
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The  same  wear  occurs  where  particular  words  are  used  to 
form  cases  in  nouns,  and  a  variety  of  illustrations  might  be 
given.  These  categories  constitute  conjugations  and  declen- 
sions, and  for  convenience  such  combinations  may  be  called 
paradigmatic.  Then  the  oft-repeated  elements  of  paradig- 
matic combinations  are  apt  to  become  excessively  worn  and 
modified,  so  that  the  primitive  words  or  themes  to  which 
they  are  attached  seem  to  be  but  slightly  changed  by  the 
addition.  Under  these  circumstances  combination  is  called 
inflection. 

As  a  morphologic  process,  no  well-defined  plane  of  demark- 
ation  between  these  four  methods  of  combination  can  be 
drawn,  as  one  runs  into  another;  but,  in  general,  words  may 
be  said  to  be  juxtaposed,  when  two  words  being  placed  to- 
gether the  combination  performs  the  function  of  a  new  word, 
while  in  form  the  two  words  remain  separate. 

Words  may  be  said  to  be  compound  when  two  or  more 
words  are  combined  to  form  one,  no  change  being  made  in 
either.  Words  may  be  said  to  be  agglutinated  when  the 
elementary  words  are  changed  but  slightly,  i.  c,  only  to  the 
extent  that  their  original  forms  are  not  greatly  obscured  ; 
and  words  may  be  said  to  be  inflected  when  in  the  combi- 
nation the  oft-repeated  element  or  formative  part  has  been 
so  changed  that  its  origin  is  obscured.  These  inflections 
are  used  chiefly  in  the  paradigmatic  combinations. 

In  the  preceding  statement  it  has  been  assumed  that  there 
can  be  recognized,  in  these  combinations  of  inflection,  a 
theme  or  root,  as  it  is  sometimes  called,  and  a  formative 
element.  The  formative  element  is  used  with  a  great  many 
different  words  to  define  or  qualify  them,  that  is  to  indicate 
mode,  tense,  number,  person,  gender,  etc.,  of  verbs,  nouns, 
and  other  parts  of  speech. 

When  in  a  language  juxtaposition  is  the  chief  method  of 
combination,  there  may  also  be  distinguished  two  kinds  of 
elements,  in  some  sense  corresponding  to  themes  and  forma- 
tive parts.  The  theme  is  a  word  the  meaning  of  which  is 
determined  by  the  formative  word  placed  by  it;  that  is,  the 
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theme  is  a  word  having  many  radically  different  meanings; 
with  which  meaning  it  is  to  be  understood  is  determined 
only  by  the  formative  word,  which  thus  serves  as  its  label. 
The  ways  in  which  the  theme  words  are  thus  labeled  by  the 
formative  word  are  very  curious,  but  the  subject  cannot  be 
entered  into  here. 

I 

When  words  are  combined  by  compounding,  the  formative 
elements  cannot  so  readily  be  distinguished  from  the  theme ; 
nor  for  the  purposes  under  immediate  consideration  can 
compounding  be  well  separated  from  agglutination. 

When  words  are  combined  by  agglutination,  theme  and 
formative  part  usually  appear.  The  formative  parts  are  af- 
fixes; and  affixes  may  be  divided  into  three  classes,  prefixes, 
suffixes,  and  infixes.  These  affixes  are  often  called  incorpo- 
rated particles. 

In  those  Indian  languages  where  combination  is  chiefly 
by  agglutination,  that  is,  by  the  use  of  affixes,  i.  e.,  incorpo- 
rated particles,  certain  parts  of  the  conjugation  of  the  verb, 
especially  those  which  denote  gender,  number  and  person, 
are  effected  by  the  use  of  article  pronouns ;  but  in  those  lan- 
guages where  article  pronouns  are  not  found  the  verbs  are 
inflected  to  accomplish  the  same  part  of  their  conjugation. 
Perhaps,  when  we  come  more  fully  to  study  the  formative 
elements  in  these  more  highly  inflected  languages,  we  may 
discover  in  such  elements  greatly  modified,  t.  e.,  worn  out, 
incorporated  pronouns. 

II.  The  process  by  vocalic  mutation.  Here  in  order  to 
form  a  new  word,  one  or  more  of  the  vowels  of  the  old  word 
are  changed,  as  in  "man" — "men,"  where  an  "e"  is  substi- 
tuted for  "  a  " ;  "  ran  " — "  run,"  where  "  u  "  is  substituted  for 
"  a  " ;  "  lead " — "  led,"  where  "  e,"  with  its  proper  sound,  is  sub- 
stituted for  "  ea  "  with  its  proper  sound.  This  method  is  used 
to  a  very  limited  extent  in  English.  When  the  history  of 
the  words  in  which  it  occurs  is  studied  it  is  discovered  to  be 
but  an  instance  of  the  wearing  out  of  the  different  elements 
of  combined  words;  but  in  the  Hebrew  this  method  prevails 
to  a  very  large  extent,  and  scholars  have  not  yet  been  able 
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The  same  wear  occurs  where  particular  words  are  used  to 
form  cases  in  nouns,  and  a  variety  of  illustrations  might  be 
given.  These  categories  constitute  conjugations  and  declen- 
sions, and  for  convenience  such  combinations  may  be  called 
paradigmatic.  Then  the  oft-repeated  elements  of  paradig- 
matic combinations  are  apt  to  become  excessively  worn  and 
modified,  so  that  the  primitive  words  or  themes  to  which 
they  are  attached  seem  to  be  but  slightly  changed  by  the 
addition.  Under  these  circumstances  combination  is  called 
inflection. 

As  a  morphologic  process,  no  well-defined  plane  of  demark- 
ation  between  these  four  methods  of  combination  can  be 
drawn,  as  one  runs  into  another;  but,  in  general,  words  may 
be  said  to  be  juxtaposed,  when  two  words  being  placed  to- 
gether the  combination  performs  the  function  of  a  new  word, 
while  in  form  the  two  words  remain  separate. 

Words  may  be  said  to  be  compound  when  two  or  more 
words  are  combined  to  form  one,  no  change  being  made  in 
either.  Words  may  be  said  to  be  agglutinated  when  the 
elementary  words  are  changed  but  slightly,  i.  c,  only  to  the 
extent  that  their  original  forms  are  not  greatly  obscured ; 
and  words  may  be  said  to  be  inflected  when  in  the  combi- 
nation the  oft-repeated  element  or  formative  part  has  been 
so  changed  that  its  origin  is  obscured.  These  inflections 
are  used  chiefly  in  the  paradigmatic  combinations. 

In  the  preceding  statement  it  has  been  assumed  that  there 
can  be  recognized,  in  these  combinations  of  inflection,  a 
theme  or  root,  as  it  is  sometimes  called,  and  a  formative 
element.  The  formative  element  is  used  with  a  great  many 
different  words  to  define  or  qualify  them,  that  is  to  indicate 
mode,  tense,  number,  person,  gender,  etc.,  of  verbs,  nouns, 
and  other  parts  of  speech. 

When  in  a  language  juxtaposition  is  the  chief  method  of 
combination,  there  may  also  be  distinguished  two  kinds  of 
elements,  in  some  sense  corresponding  to  themes  and  forma- 
tive parts.  The  theme  is  a  word  the  meaning  of  which  is 
determined  by  the  formative  word  placed  by  it;  that  is,  the 
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theme  is  a  word  liavin^  manv  radieallv  ilifferent  meaninffs: 
with  whioh  moaniiiL:  it  is  to  be  under5to»:)d  is  determined 
only  by  the  formative  word,  which  thus  senses  as  its  lac»eL 
The  wavs  in  whir-h  the  theme  words  are  thus  labeled  bv  the 
formativt-  word  are  very  curious,  but  the  subject  cannot  be 
entered  into  here. 

When  words  are  combined  bv  comix>uudinir.  the  formative 
elements  cannot  so  readilv  he  distinsruishe^i  from  the  theme; 
nor  for  the  purposes  under  immediate  consideration  can 
compuundin;r  be  well  separated  from  agglutination. 

Wlien  words  are  combined  bv  anirlutination.  theme  and 
formative  part  usually  appear.  The  formative  pans  are  af- 
fixes; and  affixes  may  be  divided  into  three  classes,  prefixes, 
suffixes,  and  infixes.  These  affixes  are  often  called  incorjx>- 
rated  particles. 

In  those  Indian  languages  where  combination  is  chiefly 
by  agglutination,  that  is.  by  the  use  of  affixes.  /.  c,  incorpo- 
rated particles,  certain  pans  of  the  conjugation  of  the  verb, 
especially  those  which  denote  gender,  number  and  person, 
are  effected  by  the  use  of  article  pronouns:  l»ut  in  those  lan- 
guages wliL-re  article  pronouns  are  not  found  the  verbs  are 
inflected  to  aecomplish  the  same  part  of  their  eonjuoration. 
Perhai^s.  when  we  conic-  more  fullv  to  saidv  the  formative 
elements  in  these  more  hiixhlv  infl<.M.ted  laniruaires,  wo  mav 
discover  in  such  elements  greatly  niodilied,  i.  ';.,  worn  ..ut, 
incorporated  pnnnjuns. 

II.  The  i»rocess  by  vocalic  mutation.  Here  in  order  to 
form  a  new  word,  one  (»r  mow  of  the  vowels  of  th«:-  old  \v*n'd 
are  changed,  as  in  "man" — •'men."  where  an  **e"  is  substi- 
tuted for  "a":  ••ran'' — **  run.'' where  "u'' is  sul>stiiuted  for 
^•'a";  '"lead" — "led,"  wheiv'*e,''  witli  its  pmpcr  sound,  is  sub- 
stituted for  ••'  ea  '*  with  its  j^roper  sound.  This  method  is  used 
to  a  verv  limited  r-xtent  in  EiiLdish.  Wlu-n  tlie  hisU'>rv  of 
the  words  in  wliirli  it  occurs  is  studied  it  is  discovered  to  be 
but  an  instance  of  tlie  wearing  out  of  the  different  elements 
of  combined  words;  but  in  the  Hebrew  this  method  prevails 
to  a  very  large  extent,  and  scholars  have  not  yet  been  able 
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to  discover  its  origin  in  combination  as  they  have  in  English. 
It  may  or  may  not  have  been  an  original  grammatic  process, 
but  because  of  its  importance  in  certain  languages  it  has  been 
found  necessary  to  deal  with  it  as  a  distinct  and  original 
process. 

III.  The  process  by  intonation.  In  English,-  new  words 
are  not  formed  by  this  method,  yet  words  are  intoned  for 
certain  purposes,  chiefly  rhetorical.  We  use  the  rising  in- 
tonation (or  inflection,  as  it  is  usually  called)  to  indicate 
that  df  question  is  asked,  and  various  effects  are  given  to 
speech  by  the  various  intonations  of  rhetoric.  But  this  pro- 
cess is  used  in  other  languages  to  form  new  words  with 
which  to  express  new  ideas.  In  Chinese  eight  distinct  into- 
nations are  found,  by  the  use  of  which  one  word  may  be 
made  to  express  eight  different  ideas,  or  perhaps  it  is  better 
to  say  that  eight  words  may  be  made  of  one. 

IV.  The  process  by  placement.  The  place  or  position  of 
a  word  may  affect  its  significant  use.  Thus  in  English  we 
say  "  John  struck  James."  By  the  position  of  those  words 
to  each  other  we  know  that  John  is  the  actor,  and  that  James 
receives  the  action. 

By  the  grammatic  processes  language  is  organized.  Or- 
ganization postulates  the  differentiation  of  organs  and  their 
combination  into  integers.  The  integers  of  language  are 
sentences,  and  their  organs  are  the  parts  of  speech.  Lin- 
guistic organization,  then,  consists  in  the  differentiation  of 
the  parts  of  speech  and  the  integration  of  the  sentence. 
For  example,  let  us  take  the  words  John,  father y  and  love. 
John  is  the  name  of  an  individual ;  love  is  the  name  of  a 
mental  action,  and  father  the  name  of  a  person.  We  put 
them  together,  John  loves  father,  and  they  express  a  thought ; 
John  becomes  a  noun,  and  is  the  subject  of  the  sentences ; 
love  becomes  a  verb,  and  is  the  predicant ;  fatlier  a  noun, 
and  is  the  object ;  and  we  now  have  an  organized  sentence. 
A  sentence  requires  parts  of  speech,  and  parts  of  speech  are 
such  because  they  are  used  as  the  organic  elements  of  a 
sentence. 
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The  criteria  of  rank  in  languages  are,  first,  grade  of  or- 
ganization, i,  e.j  the  degree  to  which  the  grammatic  processes 
and  methods  are  specialized,  and  the  parts  of  speech  differ- 
entiated ;  second,  sematologic  content,  that  is,  the  body  of 
thought  which  the  language  is  competent  to  convey. 

The  grammatic  processes  may  be  used  for  three  purposes : 

First,  for  derivation^  where  a  new  word  to  express  a  new 
idea  is  made  by  combining  two  or  more  old  words,  or  by 
changing  the  vowel  of  one  word,  or  by  changing  the  intona- 
tion of  one  word. 

Second,  for  Tnodification^  a  word  may  be  qualified  or  defined 
by  the  processes  of  combination,  vocalic  mutation  or  into- 
nation. 

It  should  here  be  noted  that  the  plane  between  derivation 
and  qualification  is  not  absolute. 

Third,  for  relation.  When  words  as  signs  of  ideas  are 
used  together  to  express  thought  the  relation  of  the  words 
must  be  expressed  by  some  means.  In  English  the  relation 
of  words  is  expressed  both  by  placement  and  combination^ 
i.  6.,  inflection  for  agreement. 

It  should  here  be  noted  that  paradigmatic  inflections  are 
used  for  two  distinct  purposes,  qualification  and  relation.  A 
word  is  qualified  by  inflection  when  the  idea  expressed  by 
the  inflection  pertains  to  the  idea  expressed  by  the  word  in- 
flected ;  thus  a  noun  is  qualified  by  inflection  when  its  num- 
ber and  gender  are  expressed.  A  word  is  related  by  inflec- 
tion when  the  office  of  the  word  in  the  sentence  is  pointed 
out  thereby;  thus,  nouns  are  related  by  case  inflections; 
verbs  are  related  by  inflections  for  gender,  number,  and  per- 
son.   All  inflection  for  agreement  is  inflection  for  relation. 

In  English,  the  three  grammatic  processes  are  highly 
specialized. 

Combination  is  used  chiefly  for  derivation,  but  to  some 
slight  extent  for  qualification  and  relation  in  the  paradig- 
matic categories.  But  its  use  in  this  manner  as  compared 
with  many  other  languages  has  almost  disappeared. 
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Vocalic  muidtion  is  used  to  a  very  limited  extent  and  only 
by  accident,  and  can  scarcely  be  said  to  belong  to  the 
English  language. 

Intonation  is  used  as  a  grammatic  process  only  to  a  limited 
extent — simply  to  assist  in  forming- the  interrogative  and 
imperative  modes.  Its  use  here  is  almost  rhetorical ;  in  all 
other  cases  it  is  purely  rhetorical. 

Placement  is  largely  used  in  the  language,  and  is  highly 
specialized,  performing  the  office  of  exhibiting  the  relations 
of  words  to  each  other  in  the  sentence,  /.  e.,  it  is  used  chiefly 
for  syntactic  relation. 

Thus  one  of  the  four  processes  does  not  belong  to  the 
English  language;  the  others  are  highly  specialized. 

The  purposes  for  which  the  processes  are  used  are  deriva- 
tioUj  modification^  and  syntactic  relation. 

Derivation  is  accomplished  by  combination. 

Modifi^cation  is  accomplished  by  the  differentiation  of  ad- 
jectives and  adverbs,  as  words,  phrases,  and  clauses. 

Syntactic  relation  is  accomplishment  by  placement.  Syn- 
tactic relation  must  not  be  confounded  with  the  relation  ex- 
pressed by  prepositions.  Syntactic  relation  is  the  relation 
of  the  parts  of  speech  to  each  other  as  integral  parts  of  a 
sentence.  Prepositions  express  relations  of  thought  of  an- 
other order.     They  relate  words  to  each  other  as  words. 

Placement  relates  words  to  each  other  as  parts  of  speech. 

In  the  Indian  tongues  combination  is  used  for  all  three 
purposes,  performing  the  three  different  functions  of  deriva- 
tion, modification,  and  relation.  Placement  also  is  used  for 
relation,  and  for  both  kinds  of  relation,  syntactic  and  prepo- 
sitional. 

With  regard,  then,  to  the  processes  and  purposes  for 
which  they  are  used  we  find  in  the  Indian  languages  a  low 
degree  of  specialization;  processes  are  used  for  diverse  pui^ 
poses,  and  purposes  are  accomplished  by  diverse  processes. 

It  is  next  in  order  to  consider  to  what  degree  the  parts  of 
speech  are  differentiated  in  Indian  language,  as  compared 
with  English. 
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his  eye,  Ac,  as  the  case  may  be.  If  the  Indian,  in  naming 
these  parts,  refers  to  his  own  body,  he  says  my ;  if  he  refers 
to  the  body  of  the  person  to  whom  he  is  speaking,  he  says 
your,  &c.  If  an  Indian  should  find  a  detached  foot  thrown 
from  the  amputating-table  of  an  army  field  hospital,  he 
would  say  something  like  this :  "  I  have  found  somebody 
his  foot"  The  linguistic  characteristic  is  widely  spread, 
though  not  universal. 

Thus  the  Indian  has  no  command  of  a  fully  differentiated 
noun  expressive  of  "  eye,"  "  hand,"  "  arm,"  or  other  parts 
and  organs  of  the  body. 

In  the  pronouns  we  often  have  the  most  difficult  part  of 
an  Indian  language.  Pronouns  are  only  to  a  limited  extent 
independent  words. 

Among  the  free  pronouns  the  student  must  early  learn  to 
distinguish  'between  the  personal  and  the  demonstrative. 
The  demonstrative  pronouns  are  more  commonly  used.  The 
Indian  is  more  accustomed  to  say  this  person  or  thing,  that 
person  or  thing,  than  he,  she,  or  it.  Among  the  free  personal 
pronouns  the  studens  may  find  an  equivalent  of  the  pronoun 
"  I,"  another  signifying  "  I  and  you ; "  perhaps  another  sig- 
nifying "  I  and  he,"  and  one  signifying  "  we,"  more  than  two, 
including  the  speaker  and  those  present ;  and  another  inclu- 
ding the  speaker  and  persons  absent.  He  will  also  find 
personal  pronouns  in  the  second  and  third  person,  perhaps 
with  singular,  dual,  and  plural  forms. 

To  a  large  extent  the  pronouns  are  incorporated  in  the 
verbs  as  prefixes,  infixes,  or  suffixes.  In  such  cases  we  will 
call  them  article  pronouns.  These  article  pronouns  point 
out  with  great  particularity  the  person,  number,  and  gender, 
both  of  subject  and  object,  and  sometimes  of  the  indirect 
object.  When  the  article  pronouns  are  used  the  personal 
pronouns  may  or  may  not  be  used ;  but  it  is  believed  that 
the  personal  pronouns  will  always  be  found.  Article  pro- 
nouns may  not  always  be  found.  In  those  languages  which 
are  characterized  by  them  they  are  used  alike  when  the 
subject  and  object  nouns  are  expressed  and  when  they  are 
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not.  The  student  may  at  first  find  some  diflSculty  with  these 
article  pronouns.  Singular,  dual,  and  plural  forms  will  be 
found.  Sometimes  distinct  incorporated  particles  will  be. 
used  for  subject  and  object,  but  often  this  will  not  be  the 
case.  If  the  subject  only  is  expressed,  one  particle  may  be 
used  ;  if  the  object  only  is  expressed,  another  particle ;  but 
if  subject  and  object  are  expressed  an  entirely  diflferent  par- 
ticle may  stand  for  both. 

But  it  is  in  the  genders  of  these  article  pronouns  that  the 
greatest  difficult  may  be  found.  The  student  must  entirely 
free  his  mind  of  the  idea  that  gender  is  simply  a  distinction 
of  sex.  In  Indian  tongues,  genders  are  usually  methods 
of  classification  primarily  into  animate  and  inanimate.  The 
animate  may  be  again  divided  into  male  and  female,  but  this 
is  rarely  the  case.  Often  by  these  genders  all  objects  are 
classified  characteristics  found  in  their  attitudes  or  supposed 
constitution.  Thus  we  may  have  the  animate  and  inani- 
mate, one  or  both,  divided  into  the  standing j  the  sitting y  and 
the  lying  ;  or  they  may  be  divided  into  the  watery,  the  mushy , 
the  earthy,  the  stony,  the  ivoody,  and  the  fleshy.  The  gender 
of  these  article  pronouns  has  rarely  been  worked  out  in  any 
language.  The  extent  to  which  these  classifications  enter 
into  the  article  pronouns  is  not  well  known.  The  subject 
requires  more  thorough  study.  These  incorporated  particles 
arc  here  called  article  pronouns.  In  the  conjugation  of  the 
verb  they  take  an  important  part,  and  have  by  some  writers 
been  called  transitions.  Beside  pointing  out  with  particu- 
larity the  person,  number,  and  gender,  or  the  subject  and 
object,  they  perform  the  same  offices  that  are  usually  per- 
formed by  those  inflections  of  the  verb  that  occur  to  make 
them  agree  in  gender,  number,  and  person  with  the  subject. 
In  those  Indian  languages  where  the  article  pronouns  are 
not  found,  and  the  personal  pronouns  only  are  used,  the 
verb  is  usually  inflected  to  agree  with  the  subject  or  object, 
or  both,  in  the  same  particulars. 

The  article  pronouns  as  they  point  out  person,  number, 
gender,  and  case  of  the  subject  and  object,  are  not  simple 
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particles,  but  arc  to  a  greater  or  lesser  extent  compound ;  their 
omni|K)tent  elements  may  be  broken  apart  and  f)laced  in  dif- 
ferent parts  of  the  verb.  Again,  the  article  pronoun  in  some 
languages  may  have  its  elements  combined  into  a  distinct 
word  in  such  a  manner  that  it  will  not  be  incorporated  in 
the  verb,  byt  will  be  placed  immediately  before  it.  For  this 
reason  the  term  "  article  pronoun  "  has  been  chosen  rather 
than  "  attached  pronoun.^'  The  older  term,  transition,  was 
given  to  them  because  of  their  analogy  in  function  to  verbal 
inflections. 

Thus  the  verb  of  an  Indian  language  contains  within 
itself  incorporated  article  pronouns  which  point  out  with 
great  particularity  the  gender,  number,  and  person  of  the 
subject  and  object.  In  this  manner  verb,  pronoun,  and  ad- 
jective are  combined,  and  to  this  extent  these  parts  of  speech 
are  undifferentiated. 

In  some  languages  the  article  pronoun  constitutes  a  dis- 
tinct word,  but  whether  free  or  incorporated  it  is  a  complex 
tissue  of  adjectives. 

Again,  nouns  sometimes  contain  particles  within  them- 
selves to  predicate  possession,  and  to  this  extent  nouns  and 
verbs  are  undifferentiated. 

The  verb  is  relatively  of  much  greater  importance  in  an 
Indian  tongue  than  in  a  civilized  language.  To  a  large  ex- 
tent the  pronoun  is  incorporated  in  the  verb  as  explained 
above,  and  thus  constitutes  a  part  of  its  conjugation. 

Again,  adjectives  are  used  as  intransitive  verbs,  as  in  most 
Indian  languages  there  is  no  verb  "  to  be "  used  as  a  predi- 
cant or  copula.  Where  in  English  we  would  say  "  the  man 
is  good,"  the  Indian  would  say  "  that  man  good,"  using  the 
adjective  as  an  intransitive  verb,  i,  e.,  as  a  predicant.  If  he 
desired  to  affirm  it  in  the  past  tense,  the  intransitive  verb 
"  good "  would  be  inflected,  or  otherwise  modified,  to  indi- 
cate the  tense;  and  so,  in  like  manner,  all  adjectives  when 
used  to  predicate  can  be  modified  to  indicate  mode,  tense, 
number,  person,  &c.,  as  other  intransitive  verbs. 

Adverbs  are  used  as  intransitive  verbs.     In  English  wo 
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may  .-^ay  'ho  is  *h<*r*.''  -he  iniliaii  vouiti  sav  *:liar  person 
rh«'r.\"'  nsnaily  prr»rprriii!i  :he  ■h^nioa&rrnrivo  :o  -he  personal 
pvwnr.nn.  Th*^  uiv'U'f^i  '^'horn"'  ^vouiiL  riiep^iure.  'Je  'is€*i  iw 
ii  pi"i^»!;«*nr.r  .v  ir.iranHriiv'*  "<^rb.  ami  iniirhr  be  •?on|Uiiareii 
ro  ']o\\r,u^.  .l-.iVt^reiir.  r.ioiii*?,  vnst^-^.  iiunii)ei's,  persom:.  x^!. 
\''.M'''i*=  -v;.;  '■il^'];  rpi*(^ivi^  :uiv-^rhia;  iUaiilioariDnd  by  me  -ise 
01"  ;r.r..rr:''»v.v:^^rl  oaitit*!*^, -mtl  -ri-i  nirrlier,  verbs  mav  «r<)n- 
ra-lri  '.v^ihiri  rlit-ms^ir-^n  .uiv.n'bial  'imirari^^nti  wiriiout  o»ir 
b'p.irio;  Able  U'>  vra*:-^  ^r.«'-li  ni«-amntr?»  ro  .1117  'ierimre  partiuies 
or  oartv*  wt'  r.hii  v.^ri'» 

Pr.--!r.o<?ir.iorii^  :iv(h  inrran.^uiv.i  Terbn.  In  En^iit-Ji  ^ve  aiav 
.^ay  •* tiii^  hat  i.^  on  •hr-.  mI'/Ii^.-'  r.lu*  rntiian  would  my  *' rhat 
hat  or»  table;"  or  h»^  niiaiir.  -ihariONt  "he  order  and  -^iiv  •'r.hac 
hi^t  Mblf';  on :'"  b^::.  r.he  rMT-cosiritm  '*  on"  woul<i  be  Ti.-?e<i  as  an 
infr;^ri.^.ir.i  •.■-':  -jorb  ro  pr'--iiirare.  (irA  may  be  ':onjn;iare<i.  Prep- 
0'^i*".ior..^  may  otYeTi  be  iV^nnd  a.i  partioLi^  intjorporreil  in  verbs, 
and  ^till  f'lrhor,  v-.^rbs  mayoontain  within  rhenL^eLv^t^  P"*^F" 
fM".\ori^A   me«nin<^  wi^houT;  onr  bein:i  able  ro  rraoe  .•?T.-:«:h 

r-'i  .'i<"f  ■^  ■  y  •'■•■i!    ^•'     Ct  »'•  •"  I  ■  r.f"  »"■  ■  ""J.    7"i«*.  '•t' ' ,    '  ,3c  TTT'  •!".  •  *".    ♦"  ■".  »i  Trii ■»••".  !-.•■•  "P    •■»~>bi 

■    .  t  L 

V  «  ft  ««•■  «■>■  ,a 

'", ■■''*i-'  ■*i  r-'ir'i^"'  "  '*  ^^  '-r  ■it'-"'''- "'■■*" '  ■ "'  -■■  '■•■•■'    '.*  ■"•  ■■-■■■ — •-.-.•.-.?•,-•-.■.  -. 
h- in:;  ^-or'i .  ;-.hrs.-o  or  oi.i":Ae.     Pror*'-?:*:  :nT  n:av  be  :  rv::xr:v:, 

No-;;;^  rri;iv  r^v  ':.-i--<'i  ^i.-  i"  rr-tni!:- ive  vvrb-=  u:--::vr  *hv  oir- 
cMru-'*'r'.:xf(--^  's;\,f-.i  \:.  l\z.'S.\r\.  tv  vro'il'i  u^e  a  iiorin  ii^  rhe 
f-/»rr»f/i':rrt '•!.'.  of  f:.  -«-':i^rri '■«•■•  ^jf'f-r  rbe  vor:.-  "'o  be." 

'\\\''.  VTf;.  \\\'-r(-\f*Tf'.  or^-n  inrvi'ie^  wirhin  itseh'  .-iiV'ject. 
(\\\('.fV  f,\»\('r\.  \T\(\\Tf^/-x  obje^-r.  oualirirr.  {iri'i  ro!ation-!d»-a. 
TJiJi-'.  it  i-j  th?jt  tho-  -f.udv  of  an  Indian  lancruaL^e  i^.  to  a 
Ian";  ^  xt'  r»t,  th^;  .-tndv  of  it.s  verb.s. 

ThuH  /'idjor:t.ivr-.  ad  very;.-,  preposition-:,  and  nouns  are  used 
a-  intran- itive  \'('r\}:':  and,  to  such  extent,  adjective??,  ad- 
vf^bn,  [>repohitions,  iK^uii?,  and  verbs  are  undifTcrentiated. 

From  Uio  rernarlcH  above,  it  will  bo  seen  that  Indian  verbs 
ti^U'U  inelude  within  themselves  meanings  which  in  English 
an;  expressed  by  adverbs  and  adverbial  phrases  and  clauses. 
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Thus  the  verb  may  express  within  itself  direction,  manner, 
instrument,  and  purpose,  one  or  all,  as  the  verb  "  to  go"  may 
be  represented  by  a  word  signifying  "go  home";  anothei;, 
"  go  away  from  home  " ;  another,  "  go  to  a  place  other  than 
home";  another,  "go  from  a  place  other  than  home";  one, 
"  go  from  this  place,"  without  reference  to  home ;  one,  "  to 
go  up";  another,  "to  go  down";  one,  "go  around";  and, 
perhaps,  there  will  be  a  verb  "go  up  hill";  another,  "go  up 
a  valley";  another,  "go  up  a  river,"  &c.  Then  we  may 
have  "  to  go  on  foot,"  "  to  go  on  horseback,"  "  to  go  in  a 
canoe";  still  another,  "to  go  for  water;"  another,  "for 
wood,"  &c.  Distinct  Words  may  be  used  for  all  these,  or  a 
fewer  number  used,  and  these  varied  by  incorporated 
particles.  In  like  manner,  the  English  verb  "to  break" 
may  be  represented  by  several  words,  each  of  which  will 
indicate  the  manner  of  performing  the  act  or  the  instru- 
ment with  which  it  is  done.  Distinct  words  may  be  used, 
or  a  common  word  varied  with  incorporated  particles. 

The  verb  "to  strike"  may  be  represented  by  several 
words,  signifying  severally  "to  strike  with  the  fist,"  "to 
strike  with  a  club,"  "  to  strike  with  the  open  hand,"  "  to 
strike  with  a  whip,"  "  to  strike  with  a  switch,"  "  to  strike 
with  a  flat  instrument,"  &c,  A  common  word  may  be  used 
with  incorporated  particles  or  entirely  different  words  used. 

Mode  in  an  Indian  tongue  is  a  rather  diflScult  subject. 
Modes  analogous  to  those  of  civilized  tongues  are  found,  and 
many  conditions  and  qualifications  appear  in  the  verb  which 
in  English  and  other  civilized  languages  appear  as  adverbs, 
and  adverbial  phrases  and  clauses.  No  plane  of  separation 
can  be  drawn  between  such  adverbial  qualifications  and 
true  modes.  Thus  there  may  be  a  form  of  the  verb 
which  shows  that  the  speaker  makes  a  declaration  as  cer- 
tain, i.  e.y  an  indicative  mode ;  another  which  shows  that  the 
speaker  makes  a  declaration  with  doubt,  i.  e.,  a  dubitative 
mode;  another  that  he  makes  a  declaration  on  hearsay,  i,  6., 
a  quotative  mode;  another  form  will  be  used  in  making  a 
command,  giving  an  imperative  mode ;  another  in  implora- 


48  TRANSACTIONS   OF   THE 

tion5, 1,  e.,  an  implorative  mode ;  another  form  to  denote  per- 
mission, i.  e.j  a  permissive  mode ;  another  in  negation,  i.  e.,  a 
neffaiive  mode;  another  form  will  be  used  to  indicate  that 
the  acticm  is  simultaneous  with  some  other  action,  i.  «.,  a 
simulative  mode;  another  to  denote  desire  or  wish  that 
something  be  done,  /.  e.,  a  desideraiive  mode;  another  that 
the  action  ought  to  be  done,  i.  c,  an  obligative  mode;  an- 
other that  action  is  repetitive  from  time  to  time,  i.  e.,  a  fre- 
quentative mode ;  another  that  action  is  caused,  i.  e.,  a  caitsa' 
live  mode,  etc. 

These  forms  of  the  verb,  which  we  are  compelled  to  call 
modes,  are  of  great  number.  Usually  with  each  of  them  a 
particular  modal  particle  or  incorporated  adverb  will  be 
used ;  but  the  particular  particle  which  gives  the  qualified 
meaning  may  not  always  be  discovered;  and  in  one  lan- 
guage a  diflferent  word  will  be  introduced  where  in  another 
the  same  word  will  be  used  with  an  incorporated  particle. 

It  is  stated  above  that  incorporated  particles  may  be  used 
to  indicate  direction,  manner,  instrument,  and  purpose;  in 
fact,  any  adverbial  qualification  whatever  may  be  made  by 
an  incorporated  particle  instead  of  an  adverb  as  a  distinct 
word. 

No  line  of  demarkatiou  can  be  drawn  between  these  ad- 
verbial particles  and  tliose  mentioned  above  as  modal  parti- 
cles. Indeed,  it  seem^  best  to  treat  all  those  forms  of  the 
verb  arising  from  incorporated  particles  as  distinct  modes. 
In  this  sense,  then,  an  Indian  language  has  a  multiplicity  of 
modes.  It  should  be  further  remarked  that  in  manv  cases 
these  modal  or  adverbial  particles  are  excessively  worn,  so 
that  they  may  appear  as  additions  or  chan<j;es  of  simple 
vowel  or  consonant  sounds.  When  incorporated  particles 
are  thus  used,  distinct  adverbial  words,  phrases,  or  clauses 
may  also  be  employed,  and  the  idea  expressed  twice. 

In  an  Indian  language  it  is  usually  found  difficult  to  elab- 
orate a  system  of  tenses  in  paradigmatic  form.  Many  tenses 
or  time  particles  are  found  incori)orated  in  verbs.     Some  of 
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these  time  particles  are  excessively  worn,  and  may  appear 
rather  as  inflections  than  as  incorporated  particles.  Usually 
rather  distinct  present,  past,  and  future  tenses  are  discovered  ; 
often  a  remote  or  ancient  past,  and  less  often  an  immediate 
fixture.  But  great  specification  of  time  in  relation  to  the 
present  and  in  relation  to  other  times  is  usually  found. 

It  was  seen  above  that  adverbial  particles  cannot  be  sepa- 
rated from  modal  particles.  In  like  manner  tense  particles 
cannot  be  separated  from  adverbial  and  modal  particles. 

In  an  Indian  language  adverbs  are  differentiated  only  to 
a  limited  extent.  Adverbial  qualifications  are  found  in  the 
verb,  and  thus  there  are  a  multiplicity  of  modes  and  tenses, 
and  no  plane  of  demarkation  can  be  drawn  between  mode 
and  tense.  From  preceding  statements  it  will  appear  that  a 
verb  in  an  Indian  tongue  may  have  incorporated  with  it  a 
great  variety  of  particles,  which  can  be  arranged  in  three 
general  classes,  i.  e,  pronominal,  adverbial,  and  preposi- 
tional. 

The  pronominal  particles  we  have  called  article  pronouns ; 
they  serve  to  point  out  a  variety  of  characteristics  in  the 
subject,  object,  and  indirect  object  of  the  verb.  They  thus 
subserve  purposes  which  in  English  are  subserved  by  differ- 
entiated adjectives  as  distinct  parts  of  speech.  They  might, 
therefore,  with  some  propriety,  have  been  called  adjective 
particles,  but  these  elements  perform  another  function  ;  they 
serve  the  purpose  which  is  usually  called  "  agreement  in  lan- 
guage ; "  that  is,  they  make  the  verb  agree  with  the  subject 
and  object,  and  this  indicate  the  syntactic  relation  between 
subject,  object,  and  verb.  In  this  sense  they  might  with 
propriety  have  been  called  relation  particles,  and  dgubtless 
this  function  was  in  mind  when  some  of  the  older  gramma- 
rians called  them  transitions. 

The  adverbial  particles  perform  the  functions  of  voice, 
mode,  and  lense,  together  with  many  other  functions  that 
are  performed  in  languages  spoken  by  more  highly  civilized 
people  by  differentiated  adverbs,  adverbial  phrases,  and 
clauses. 
4 


50  TRANSACTIONS   OP   THE 

The  prepositional  particles  perform  the  function  of  indi- 
cating a  great  variety  of  subordinate  relations,  like  the 
prepositions  used  as  distinct  parts  of  speech  in  English. 

By  the  demonstrative  function  of  some  of  the  pronominal 
particles,  they  are  closely  related  to  adverbial  particles,  and 
adverbial  particles  are  closely  related  to  prepositional  parti- 
cles, so  that  it  will  be  sometimes  difficult  to  say  of  a  particu- 
lar particle  whether  it  be  pronominal  'or  adverbial,  and  of 
another  particular  particle  whether  it  be  adverbial  or  prepo- 
sitional. 

Thus  the  three  classes  of  particles  are  not  separated  by 
absolute  planes  of  demarkation. 

The  use  of  these  particles  as  parts  of  the  verb ;  the  use  of 
nouns,  adjectives,  adverbs,  and  prepositions  as  intransitive 
verbs ;  and  the  direct  use  of  verbs  as  nouns,  adjectives,  and 
adverbs,  make  the  study  of  an  Indian  tongue  to  a  large  ex- 
tent the  study  of  its  verbs. 

To  the  extent  that  voice,  mode,  and  tense  are  accom- 
plished by  the  use  of  agglutinated  particles  or  inflections,  to 
that  extent  adverbs  and  verbs  are  undiircrentiated. 

To  the  extent  that  adverbs  are  found  as  incorporated  par- 
ticles in  verbs,  the  two  parts  of  speech  arc  unditterentiated. 

To  the  extent  that  prepositions  are  particles  incorporated 
in  the  verb,  i)repositions  and  verbs  are  undilFerentiated. 

To  the  extent  that  prepositions  are  affixed  to  nouns,  prepo- 
sitions and  nouns  are  undifTerentiated. 

In  all  these  particulars  it  is  seen  that  the  Indian  tongues 
belong  to  a  very  low  type  of  organization.  Various  scholars 
have  called  attention  to  this  feature  by  describing  Indian 
]angui>ges  as  being  holophrastic,  polysynthetic,  or  synthetic. 
The  term  synthetic  is  perhaps  the  best,  and  may  be  used  as 
synonymous  with  undifferentiated. 

Indian  tongues,  therefore,  may  be  said  to  be  highly  syn- 
thetic in  that  their  i)arts  of  speech  are  imperfectly  differen- 
tiated. 

In  these  same  particulars  the  English  language  is  highly 
organized,  as  the  parts  of  speech  are  highly  differentiated. 
Yet  the  difference  is  one  of  degree,  not  of  kind. 
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To  the  extent  in  the  English  language  that  inflection  is 
used  for  qualification,  as  for  person,  number,  and  gender  of 
the  noun  and  pronoun,  and  for  mode  and  tense  in  the  verb, 
to  that  extent  the  parts  of  speech  are  undifferentiated.  But 
we  have  seen  that  inflection  is  used  for  this  purpose  to  a 
very  slight  extent. 

There  is  yet  in  the  English  language  one  important  differ- 
entiation which  has  been  but  partially  accomplished.  Verbs 
as  usually  considered  are  undifferentiated  parts  of  speech ; 
they  are  nouns  and  adjectives,  one  or  both,  and  predicants. 
The  predicant  simple  is  a  distinct  part  of  speech.  The 
English  language  has  but  one,  the  verb  to  be,  and  this  is  not 
always  a  pure  predicant,  for  it  sometimes  contains  within 
itself  an  adverbial  element  when  it  is  conjugated  for  mode 
and  tense,  and  a  connective  element  when  it  is  conjugated 
for  agreement.  With  adjectives  and  nouns  this  verb  is  used 
as  a  predicant.  In  the  passive  voice  also  it  is  thus  used,  and 
the  participles  are  nouns  or  adjectives.  In  what  is  some- 
times called  the  progressive  form  of  the  active  voice  nouns 
and  adjectives  arc  differentiated  in  the  participles,  and  the 
verb  "to  be"  is  used  as  a  predicant.  But  in  what  is  usually 
denominated  the  active  voice  of  the  verb,  the  English  lan- 
guage has  undifferentiated  parts  of  speech.  An  examina- 
tion of  the  history  of  the  verb  "to  be"  in  the  English  lan- 
guage exhibits  the  fact  that  it  is  coming  more  and  more  to 
be  used  as  the  predicant,  and  what  is  usually  called  the 
common  form  of  the  active  voice  is  coming  more  and  more 
to  be  limited  in  its  use  to  special  significations. 

The  real  active  voice,  indicative  mode,  present  tense,  first 
person,  singular  number,  of  the  verb  "  to  eat,"  is  "  am  eat- 
ing." The  expression  "  I  eat,"  signifies  "  I  am  accustomed 
to  eat."  So,  if  we  consider  the  common  form  of  the  active 
voice  throughout  its  entire  conjugation,  we  discover  that 
many  of  its  forms  are  limited  to  special  uses. 

Throughout  the  conjugation  of  the  verb  the  auxiliaries 
are  predicants,  but  these  auxiliaries,  to  the  extent  that  they 
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are  modified  for  mode,  tense,  number,  and  person,  contain 
adverbial  and  connective  elements. 

In  like  manner  many  of  the  lexical  elements  of  the  Eng- 
lish language  contain  more  than  one  part  of  speech  :  "  To 
ascend  "  is  to  go  up ; "  "  to  descend  "  is  to  go  down ;  and  "  to 
depart "  is  to  go  from. 

Thus  it  is  seen  that  the  English  language  is  also  synthetic 
in  that  its  parts  of  speech  are  not  completely  diflFerentiated. 
The  English,  then,  differs  in  this  respect  from  an  Indian 
language  only  in  degree. 

In  most  Indian  tongues  no  pure  predicant  has  been  diflFer- 
entiated, but  in  some  the  verb  to  be,  or  predicant,  has  been 
slightly  developed,  chiefly  to  aflSrm  existence  in  a  place. 

It  will  thus  be  seen  that  by  the  criterion  of  organization 
Indian  tongues  are  of  very  low  grade. 

It  need  but  to  be  affirmed  that  by  the  criterion  of  semato- 
logic  content  Indian  languages  are  of  a  very  low  grade. 
Therefore,  the  frequently-expressed  opinion  that  the  lan- 
guages of  barbaric  peoples  have  a  more  highly  organized 
grammatic  structure  than  the  languages  of  civilized  peoples 
has  its  complete  refutation. 

It  is  worthy  of  remark  that  all  paradigmatic  inflection 
in  a  civilized  tongue  is  a  relic  of  its  barbaric  condition. 
When  the  parts  of  speech  are  fullj'-  differentiatcKi  and  the 
process  of  placement  fully  specialized,  so  that  the  order  of 
words  in  sentences  has  its  full  significance,  no  useful  pur- 
pose is  subserved  by  inflection. 

Economy  in  speech  is  the  force  by  which  its  development 
has  been  accomplished,  and  it  divides  itself  properly  into 
economy  of  utterance  and  economj'  of  thought.  Economy 
of  utterance  has  had  to  do  with  the  phonic  constitution  of 
words  ;  economy  of  thought  has  developed  the  sentence. 

All  paradigmatic  inflection  requires  unnecessary  thought. 
In  the  clause  "  if  he  was  here,"  "  if"  fully  expresses  the  sub- 
junctive condition,  and  it  is  quite  unnecessary  to  express  it 
a  second  time  by  using  another  form  of  the  verb  *'  to  be.^' 
And  so  the  people  who  are  using  the  English  language  are 
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deciding,  for  the  subjunctive  form  is  rapidly  becoming  ob- 
solete with  a  long  list  of  paradigmatic  forms  which  have 
disappeared. 

Every  time  the  pronoun  he^  shcj  or  it  is  used  it  is  necessary 
to  think  of  the  sex  of  its  antecedent,  though  in  its  use 
there  is  no  reason  why  sex  should  be  expressed  say  one  time 
in  ten  thousand.  If  one  pronoun  non-expressive  of  gender 
were  used  instead  of  the  three,  with  three  gender  adjectives, 
then  in  nine  thousand  nine  hundred  and  ninety-nine  cases 
the  speaker  would  be  relieved  of  the  necessity  of  an  unnec- 
essary thought  and  in  the  one  case  an  adjective  would  fully 
express  it.  But  when  these  inflections  are  greatly  multiplied, 
as  they  are  in  the  Indian  languages,  alike  with  the  Greek 
and  Latin,  the  speaker  is  compelled  in  the  choice  of  a  word 
to  express  his  idea  to  think  of  a  multiplicity  of  things  which 
have  no  connection  with  that  which  he  wishes  to  express. 

A  Ponca  Indian,  in  saying  that  a  man  killed  a  rabbit, 
would  have  to  say  the  man,  he,  one,  animate,  standing,  in 
the  nominative  case,  purposely  killed,  by  shooting  an  arrow, 
the  rabbit,  he,  the  one,  animate,  sitting,  in  the  objective 
case ;  for  the  form  of  a  verb  to  kill  would  have  to  be  se- 
lected, and  the  verb  changes  its  form  by  inflection  and  in- 
corporated particles  to  denote  person,  number,  and  gender 
as  animate  or  inanimate,  and  gender  as  standing,  sitting,  or 
lying,  and  case ;  and  the  form  of  the  verb  would  also  ex- 
press whether  the  killing  was  done  accidentally  or  pur- 
posely, and  whether  it  was  by  shooting  or  by  some  other 
process,  and,  if  by  shooting,  whether  by  bow  and  arrow,  or 
with  a  gun ;  and  the  form  of  the  verb  would  in  like  man- 
ner have  to  express  all  of  these  things  relating  to  the  ob- 
ject ;  that  is,  the  person,  number,  gender,  and  case  of  the 
object ;  and  from  the  multiplicity  of  paradigmatic  forms  of 
the  verb  to  kill  this  particular  one  would  have  to  be  se- 
lected. Perhaps  one  time  in  a  million  it  would  be  the  pur- 
pose to  express  all  of  these  particulars,  and  in  that  case  the 
Indian  would  have  the  whole  expression  in  one  compact 
word,  but  in  the  nine  hundred  and  ninety-nine  thousand 


St  TL.i.TSt^I'T^I'agr    :«J    TFT 

inii  'L^'^irziihz,  juLr^LiHUjii  ^j^ictijui  iiit*  zi:i;  "iifigL  zz.  t-izz. 

H"jr^^^i   \j  'ih'srtt  i'rru^TjJL.  "uii*    Each*!!  fliLZiO*  iJjIOr  IZ.  ibf 

iL-xii^fs;  rtjix ..  i»n  itr  t  vrrrnai  j;ii.T!r:;j;rT..  zi  lib*  vjlt  zi 

feet  jL  iftjxsiri'.-  ^ji^LtdiraciSL. 


ANTHROPOLOGICAL  SOCIETY.  55 


ABSTRACT  OF  PAPERS 


READ   BKFORE   THE 


ANTHROPOLOGICAL  SOCIETY 

OF 

WASHINGTON,   D.  C, 

FOR   THE 

YEAR  ENDING  JANUARY  18, 1881. 


SEVENTEENTH  BEGUIiAB  MEETING. 

February  3,  1880. 


The  Mound- Builders :  An  Inquiry  Into  Their  Assumed 

Southern  Origin. 

By  wills  DE  HASS. 

Claims  in  behalf  of  the  southern  origin  of  the  Mound- 
Builders  have  been  frequently  advanced.  Among  the  recent 
advocates  of  the  theory  Mr.  Morgan  and  Professor  W.  Den- 
ton were  especially  mentioned.  The  latter  gentleman  was 
represented  to  have  maintained  that  the  Mound-Builders 
were  Mexicans  who  came  north  to  work  the  Lake  Superior 
copper  mines,  on  the  following  grounds:  1,  Lake  Superior 
copper  has  been  found  both  in  the  mounds  and  in  the 
teocallis.  2,  The  mounds  and  teocallis  are  frequently  similar 
in  shape,  and  obsidian  knives  occur  in  both.  3,  After  Cortez 
conquered  Mexico  the  Mound-Builders  began  to  disappear. 


58  TRANSACTIONS   OP  THE 

EIGHTEEKTH  REGULAR  MEETING. 

February  17, 1880. 


Burial  Customs  of  the  North  American  Indians. 

By  H.  C.  yarrow. 

This  paper  has  been  published  in  full,  in  the  Introduction 
to  the  study  of  the  Mortuary  Customs  of  the  North  American 
Indians,  by  the  same  author,  issued  by  the  Bureau  of  Eth- 
nology. 


The  Development  of   Deliberative  Government  among 

the  North  American  Indians. 

By  J.  HOWARD  GORE. 

War  compelled  the  savages  to  remain  in  a  family  union. 
This  family  was  ruled  by  the  parent  from  whom  it  had  its 
origin.  A  greater  danger  or  a  desire  to  govern  other  bands 
caused  families  to  coalesce.  In  order  to  secure  harmony  of 
action  and  successful  results,  there  must  be  no  division  of 
governmental  power,  for  acquiescence  to  authority  among 
warlike  people  is  on  account  of  fear  or  respect  for  an  indi- 
vidual. The  man  who  ran  the  fastest,  killed  the  greatest 
number  of  enemies,  and  took  the  most  booty,  would  be  the 
actual  and  eventually  the  accepted  leader  of  the  tribe. 
When  the  necessity  which  caused  this  alliance  of  families 
was  removed,  there  would  be  a  tendency  to  separate,  so  that 
the  leader  in  war  in  order  to  be  a  ruler  in  peace  must  rely 
upon  superstitious  ceremony,  from  which  all  later  ceremony 
developed.  The  sons  of  this  chief,  inheriting  their  fatlier^s 
strength  and  skill,  would  be  the  wealthiest  successors  to  the 
chieftaincy — the  eldest  only  serving.  As  the  tribe  increased 
in  number,  the  chief  called  in  men  of  wisdom  or  skill  for 
advisors.  The  utility  of  this  step  becoming  apparent,  the 
power  of  the  chief  decreased,  while  that  of  the  councillors 
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thriving  cities,  such  as  Cincinnati,  St.  Louis,  Chillicothe, 
Columbus,  Portsmouth,  Vincennes,  Marietta,  Mondville,  etc., 
while,  by  Mr.  Morgan's  own  admission,  "this  very  region 
unoccupied  at  the  time  of  European  discovery,  because  un- 
adapted^  to  tribes  in  the  lower  status  of  barbarism." 

If  the  banks  of  the  Ohio  works  were  the  sites  of  com- 
munial  dwellings,  by  all  analogy,  we  should  jfind  some  evi- 
dence of  the  fact  in  the  dibris.  There  are  no  abandoned 
hearths,  charcoal,  carbonized  bones,  broken  pottery,  in  or 
on  these  works,  while  the  recent  explorations  of  the  pueblos 
and  cliff  dwellings  reveal  immense  quantities  of  these  relics 
there. 

Again,  we  have  positive  evidence  in  the  mounds,  and  in 
cists  beneath  the  works,  that  many  of  these  tumuli,  and  even 
some  of  the  earth-walls  were  erected  for  burial  purposes. 

Mr.  De  Hass,  in  conclusion,  drew  attention  to  the  following 
facts: 

I.  Not  a  single  specimen  of  wrought-stone  for  building 
purposes  has  been  discovered  within  the  Mound-Builders' 
area. 

II.  The  pottery  of  the  mounds  is  of  the  rudest  character, 
while  that  of  the  Pueblos  and  of  Mexico  ia  elaborately  formed 
and  decorated.  It  is  not  probable  that  a  people  who  have 
once  learned  the  art  of  pottery  would  soon  forget  it. 

III.  The  Mexicans  understood  the  art  of  hardening  copper 
and  of  making  bronze. 

IV.  The  Mound-Builders  dwelt  in  communities  near  their 
mounds  and  works,  as  is  attested  by  their  camp-sites  and 
cemeteries. 

V.  Mounds  were  primarily  designed  for  burial. 

VI.  All  mural  mounds  can  be  proved  to  have  been  for 
defense,  amusement,  or  religion. 
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Burial  Customs  of  the  North  American  Indians. 

By  H.  C.  yarrow. 

This  paper  has  been  published  in  full,  in  the  Introduction 
to  the  study  of  the  Mortuary  Customs  of  the  North  American 
Indians,  by  the  same  author,  issued  by  the  Bureau  of  Eth- 
nology. 

The  Development  of   Deliberative  Government  among 

the  North  American  Indians. 

By  J.  HOWARD  GORE. 

War  compelled  the  savages  to  remain  in  a  family  union. 
This  family  was  ruled  by  the  parent  from  whom  it  had  its 
origin.  A  greater  danger  or  a  desire  to  govern  other  bands 
caused  families  to  coalesce.  In  order  to  secure  harmony  of 
action  and  successful  results,  there  must  be  no  division  of 
governmental  power,  for  acquiescence  to  authority  among 
warlike  people  is  on  account  of  fear  or  respect  for  an  indi- 
vidual. The  man  who  ran  the  fastest,  killed  the  greatest 
number  of  enemies,  and  took  the  most  booty,  would  be  the 
actual  and  eventually  the  accepted  leader  of  the  tribe. 
When  the  necessity  which  caused  this  alliance  of  families 
was  removed,  there  would  be  a  tendency  to  separate,  so  that 
the  leader  in  war  in  order  to  be  a  ruler  in  peace  must  rely 
upon  superstitious  ceremony,  from  which  all  later  ceremony 
developed.  The  sons  of  this  chief,  inheriting  their  father^s 
strength  and  skill,  would  be  the  wealthiest  successors  to  the 
chieftaincy — the  eldest  only  serving.  As  the  tribe  increased 
in  number,  the  chief  called  in  men  of  wisdom  or  skill  for 
advisors.  The  utility  of  this  step  becoming  apparent,  the 
power  of  the  chief  decreased,  while  that  of  the  councillors 
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became  greater.     Finally,  men  become  members  of  the 
council  by  dbtainjng  a  standard  accomplishment  or  requi- 

4 

site  age. 

The  chief,  or  the  councilman  from  the  family  which  origi- 
nally furnished  the  chief,  commenced  all  discussion.  The 
others  spoke  in  order  of  the  importance  of  the  families  to 
which  they  belonged.  Women  were  sometimes  admitted, 
whose  business  it  was  to  remember  the  proceedings  and 
narrate  them  to  their  children.  All  measures  were  decided 
by  a  unanimous  majority.  If  there  was  a  diflFerence  of 
opinion  the  minority  usually  yielded,  if  not,  no  decision 
would  be  reached.  A  tribe,  when  very  large,  or  the  union 
of  several  small  tribes  of  the  same  stock -language,  was 
called  a  nation,  whose  government  was  the  same  as  the 
tribe.  The  highest  type  of  government  was  the  confederacy 
of  nations,  as  the  Iroquois,  Ottawa,  Creek,  and  Powhattan. 

The  regulations  of  the  Iroquois  League  when  Am^ica  was 
first  settled  was  as  follows :  A  council  of  sachems,  limited  in 
number,  equal  in  power,  a  union  of  six  nations,  each  re- 
maining independent  in  all  matters  pertaining  to  local  gov- 
ernment. Unanimity  in  council,  sachems  voted  by  tribes, 
council  open  to  orators  of  the  people  for  the  discussion  of 
public  questions — council  alone  deciding.  Women  had  a 
veto  power  in  declaration  of  war. 

In  1836  the  Choctaw  Nation  had  a  council  of  forty 
members  elected  by  popular  vote;  chiefs  had  an  honorary 
seat;  were  not  allowed  to  vote,  though  they  possessed  a  veto 
power,  over  which  a  two-thirds  vote  passed ;  chairman  and 
officers  were  elected,  committees  appointed,  speakers  arose 
and  addressed  the  chair,  questions  were  put  in  the  usual 
form,  vote  given  by  rising,  minutes  kept  in  English  and 
read  in  Choctaw. 

The  confederacy  is  superior,  and  related  to  the  nation  as 
the  nation  is  to  the  tribe  and  the  tribe  to  the  family,  and 
the  whole  resembles  our  advance  from  the  neighborhood 
to  the  county,  thence  to  State,  and  finally  to  the  union  of 
States. 
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NINETEENTH  REGULAR  MEETING. 

March  2,  1880. 


[Annual  Address  of  the  President.] 


TWENTIBTH  REGULAR  MEETEB^G. 

March  16,  1880. 


The  Four  Creations  of  Mankind — A  Tualati  Myth. 

By  a.  S.  GATSCHET. 

In  olden  times  people  swarmed  in  the  region  of  the 
Columbia  and  Willamette  rivers.  No  sickness  prevailed 
and  everybody  grew  up  to  old  age.  Five  men  then  started 
out  on  a  hunting  expedition,  taking  with  them  a  dog. 
They  camped  out  five  nights,  and  on  the  evening  of  the 
fifth  day,  when  the  dog  came  home,  a  little  girl  asked: 
"How  much  <j:amc  luis  biH:?u  killed  by  your  party ?^'  The 
dog  made  no  reply.  The  little  girl  asked  the  same  ([uestion 
five  times,  when  the  dog  replied:  '*  Five  were  killed."  -:Vi*ter 
this  the  world  turned  upon  itself,  all  human  beings  became 
stars,  and  there  was  nobody  left  on  earth  save  the  girl,  whom 
the  dog  took  to  himself  for  a  wife.  vShe  first  bore  to  him  a 
dog  and  a  babe,  and  becoming  pregnant  a  second  time  was 
again  delivered  of  a  babe  and  a  dog.  From  these  children 
there  came  other  children,  and  the  country  again  swarmed 
with  people.  Then  one  man  said  to  another:  "A  new  people 
will  soon  come  in  large  numbers:  we  had  better  retire  from 
here,  or  be  chanired  into  some  other  form,  tor  in  a  short 
space  of  time  there  will  be  none  of  us  h^ft  on  i^artli."  The 
man  who  said  this  was  a  chief,  and  he  travele<l  all  over  the 
land  and  told  evervbodv  the  same  thing.  When  he  returned 
to  his  home  all  the  people  had  been  transformed  into  the 
pebbles  whicli  still  glitter  from  the  bottoms  of  the  rivers. 
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Of  old  there  was  no  water  on  the  earth  ;  men  sucked  the 
moisture  from  wooden  sticks,  and  snapped  their  tongues  for 
water.  Then  a  third  people  settled  on  the  earth  and  became 
numerous.  Two  women  stole  an  infant  girl  and  kept  her 
secretly  for  years.  She  grew  up  to  be  a  maiden  and  went 
out  to  dig  kamas.  A  flint-boy  found  her  on  the  kamas- 
fields  and  brought  her  back  to  her  mother.  The  two  women 
who  had  stolen  her  became  angry  thereat  and  danced  to 
make  it  rain.  It  rained  for  twenty  days,  and  a  flood  covered 
all  the  mountain-tops.  Everybody  perished  except  the  girl, 
and  the  flint-boy  who  had  grown  up  to  be  a  flint  man.  He 
hid  her  in  his  armpit,  and  upon  this  the  waters  subsided. 
Perceiving  the  two  women  who  had  caused  the  rain  to  come 
down  in  such  torrents,  he  put  them  to  death,  and  on  burning 
them  he  collected  their  ashes  and  blew  them  up  to  the  sky, 
and  said:  "You  shall  no  longer  travel  on  earth;  you  shall 
be  clouds,  and  only  when  the  clouds  become  heavy,  then  it 
will  rain.  That  is  all  will  remain  of  you."  This  is  why  no 
one  can  make  rain  now. 

Then  all  human  beings  were  changed  into  animals  that 
live  in  the  water ;  some  into  salmon,  some  into  eels,  some 
into  beavers,  and  other  aquatic  animals.  Thus  it  came  that 
"this  our  ancient  people"  now  live  in  the  depths  of  the  sea. 
They  are  there  as  large  and  small  salmon,  lobsters,  sea  otters, 
land  otters,  minks,  seals,  and  other  monsters  of  the  deep. 
This  is  the  third  generation  of  mankind. 

But  from  the  flint-boy  and  the  girl  another  people  grew 
up,  and  their  descendants  filled  the  world  for  the  fourth 
time.  In  those  days  there  lived  in  a  lodge  a  poor  family, 
consisting  of  a  woman  and  her  husband,  a  son  and  a  little 
daughter.  One  day  a  crow  came  into  the  lodge  and  said  to 
the  man :  "  Make  a  bow  and  arrows ! "  When  he  had  finished 
these  the  crow  said:  "Now  go  out  and  hunt  in  the  woods; 
kill  the  white-tailed  deer,  the  elk,  the  black  bear,  the  cougar, 
the  wild  cat,  and  the  grizzly  bear;  kill  all  kinds  of  animals, 
eat  their  flesh,  make  blankets  and  dresses  for  yourselves 
from  their  skins  which  are  good  to  wear,  and  grow  rich." 
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Thus  spoke  the  crow  to  the  man;  to  the  woman  it  said: 
"Take  a  stick,  sharpen  the  end,  and  dig  kamas  root,  the 
wild  carrot,  and  other  eatable  roots  in  the  ground;  get  the 
wild  potato  out  of  the  swamp;  then  you  will  be  poor  no 
longer;  and  give  up  the  daughter  to  me;  I  shall  take  care 
of  her." 

Then  the  mother  inquired  of  the  crow:  "How  can  you 
take  care  of  my  child?"  The  crow  answered,  "I  shall  lay 
her  down  on  my  wing."  "But  she  might  fall  down,"  said 
the  mother.  "  She  cannot  possibly  fall,"  said  the  crow,  "  but 
let  us  see,  let  us  try."  The  crow  put  the  child  on  its  wings; 
high  up  it  went  into  the  sky;  down  again  it  flew,  wavered 
and  beat  its  wings,  but  the  child  did  not  fall.  Then  the 
mother  consented  and  delivered  the  child  to  the  crow,  which 
flew  off. 

The  couple  did  as  the  crow  had  told  them;  their  food  be- 
came abundant;  they  got  rich  and  remained  in  their  lodge 
one  year.  In  the  meanwhile  the  crow  had  picked  up  a  small 
pebble  and  threw  it  into  the  fire  near  which  the  little  girl 
was  playing.  Suddenly  the  pebble  burst  to  pieces  and  struck 
the  girl  on  licr  belly.  Tlius  she  became  pregnant,  and  two 
months  after  was  delivered  of  a  son.  She  was  but  one  vear 
old  when  she  bore  the  child.  In  five  davs  the  child  talked, 
in  ton  davs  it  walked  around,  in  fifteen  davs  it  started  out 
hunting  birds,  in  twenty  days  it  killed  a  pheasant,  in  twenty- 
five  a  young  deer,  in  thirty  a  large  deer,  in  thirty-five  a 
young  elk,  in  forty  a  large  elk.  Then  the  boy  said  to  his 
grandmother,  ''I  want  to  drink  water."  She  replied,  "There 
is  no  water."  He  said,  "  Wherefore  is  there  no  water?"  She 
answered,  "There  never  has  been  any  water  since  people 
were  created."  The  bov  said,  "  It  is  bad  that  there  is  no 
water,  for  soon  a  new  people  will  come,  and  water  will  be 
welcome  to  them.  How  did  vou  do  when  vou  wanted  to 
drink?"  The  grandmother  said,  "  From  the  trees  we  peeled 
off  the  bark  and  sucked  or  lapped  \\\\  the  sap  or  moisture.'^ 
The  boy  said,  "It  is  not  good  to  do  so;  I  am  going  to  look 
out  for  water.     Do  you  see  the  sun  standing  in  the  sky?" 
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"  Yes,"  replied  she.  "  Do  you  see  the  moon  ?  That  is  the 
place  where  I  am  going  to  get  the  water,  and  if  there  is 
none,  I  will  go  to  the  sun ;  perhaps  they  have  some  water 
there."    "  That's  right,"  said  the  grandmother. 

The  boy  set  but  and  arrived  at  the  house  of  the  moon. 
The  moon  asked,  "Where  do  you  come  from ?  "  The  boy 
said,  "  I  am  traveling  in  search  of  wat^r."  The  moon  said, 
"  I  have  no  water  here  but  the  sun  has  water.  The  sun  is 
angry  now,  but  you  go  there  and  I  will  give  you  good  smell- 
ing grass  to  take  along  with  you.  The  sun  has  a  child,  and 
that  child  will  smell  the  grass,  and  then  the  sun  will  give 
you  water."  The  boy  said,  "  Hand  me  over  the  grass."  And 
the  moon  gave  him  the  grass  and  then  the  boy  started  out 
for  the  sun's  house.  There  he  saw  the  daughter  of  the  sun. 
"Oh,"  she  said,  "you  smell  so  good !"  "Yea,"  said  the  boy, 
"  I  smell  good !  Hurry  up  a*hd  give  me  some  water."  And 
grasping  a  wooden  vessel,  he  went  to  get  water,  telling  her 
to  come  with  him.  They  went  to  the  nearest  house  and 
there  he  beheld  water.  On  the  shore  of  the  lake  was  a 
canoe  with  two  paddles  lying  in  it.  Overwhelmed  with  joy, 
the  boy  exclaimed,  "Oh,  what  a  nice  canoe!"  The  sun's 
daughter  said,  "Step  into  it  and  let  us  play  on  the  water; 
turn  your  face  the  other  way."  And  the  boy  stepped  into 
the  canoe  and  dipped  the  oars  in  the  water.  "  Now  let  us 
go;  let  us  go  all  around,  everywhere,"  he  said  to  the  water. 

Thereupon  the  waters  were  loosened  all  around,  every- 
where the  waters  started  and  sprung  up.  Thus  the  boy  first 
made  the  sea,  then  the  larger  rivers,  then  all  the  creeks, 
streams  and  streamlets,  and  when  he  had.done  he  exclaimed : 
"Now,  I  have  made  and  finished  all  the  waters,  and  the 
waters  are  good !  When  the  new  people  arrive  they  will 
have  water  enough  and  will  never  be  in  want  of  it." 

This  was  the  life  and  end  of  the  fourth  people  on  earth. 


64  TRANSACTIONS   OF   THE 

TWENTY-FBEIST  REGULAR  MEETING. 

April  6,  1880. 


The  Indian  Title. — The  Method   and  Chronology  of  its 
Extinguishment  by  the  United  States. 

By  C.  C.  ROYCE. 

The  discovery  of  the  American  Continent  with  its  supposed 
marvelous  wealth  of  precious  metals  and  commercial  woods, 
gave  fresh  impetus  to  the  ambition  and  cupidity  of  European 
monarchs. 

Spain,  France,  Holland,  and  England,  each  sought  to  rival 
and  out  do  the  other  in  the  magnitude  and  value  of  her 
discoveries. 

As  the  primary  object  of  each  of  these  European  poten- 
tates wiis  the  same,  and  as  it  was  likely  to  lead  to  much  con- 
flict of  jurisdiction,  the  necessity  of  some  general  rule  be- 
came apparent,  whereby  their  respective  claims  might  be 
arknowledixed  and  adjudicated  without  resort  to  the  arbi- 
trament of  arms.  ()ut  of  this  necessitv  ^rew  the  rule, 
wliirli  luvamo  a  part  of  the  recognized  law  of  Nations,  and 
wliirh  ,u:avo  tlie  preference  of  title  to  the  monarch  whose 
vi'^s^'ls  slumld  be  thr  first  to  discover,  rather  than  to  the  one 
wIk)  should  lir>t  I'Uter  upon  the  possession  of  new  lands. 

Tlie  result  of  this  rule  was  to  give  the  monarch  of  the  dis- 
covering nation  the  sole  right  of  acquiring  the  soil  from  the 
natives.  This  riirht  was  asserted  and  fullv  recognized  bv 
all  the  commercial  nations  of  Europe  in  their  dealings  with 
each  other.  It  carried  with  it  a  modification  of  the  Indian 
title  to  a  simple  right  of  possession,  with  the  ultimate  ive 
re>tiuir  in  the  discv>verinir  soverei^^n. 

No  one  of  these  nations  was  more  zealous  in  her  mainte- 
nance of  these  doctrines  than  England.  Her  claims  to  this 
continent  were  based  uj>on  the  discoveries  of  Cabot:  those 
of  France  from  Verrazani.  and  Spain  pleaded  the  discoveries 
of  Ponce  de  Leon  as  her  title-deed. 
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As  the  successor  of  England  to  her  original  North  Ameri- 
can possessions,  the  policy  of  the  United  States  since  the 
adoption  of  the  Federal  Constitution  has  followed  the  pre- 
cedent established  by  the  mother  country. 

In  the  treaty  of  peace  in  1783,  between  Great  Britain  and 
the  United  States,  the  former  relinquished  all  claim  to  all 
the  country  south  and  west  of  the  great  northern  rivers  and 
lakes  as  far  as  the  Mississippi.  During  the  period  between 
the  conclusion  of  this  treaty  and  the  year  1789,  it  was  held 
by  Congress  that  the  relinquishment  of  territory  thus  made 
by  Great  Britain,  with  no  saving  clause  guaranteeing  the 
Indian  right  of  occupancy,  carried  with  it  an  unqualified 
fee-simple  title,  unembarrassed  by  any  intermediate  estate 
or  tenancy. 

The  Indians  were  even  required  to  acknowledge  the  abso- 
lute title  of  the  United  States  in  the  treaties  of  1784  and 
1786,  with  the  Six  Nations  and  Shawnees  respectively. 

The  breadth  and  boldness  of  the  territorial  claims  thus 
asserted  by  the  United  States  were  not  long  in  producing 
their  natural  effect.  Joseph  Brant  succeeded  in  reviving 
his  favorite  project  of  an  alliance  between  the  Six  Nations 
and  northwestern  tribes.  A  grand  council  was  assembled  at 
Huron  Village,  opposite  Detroit,  in  1786,  which  resulted  in 
the  formulation  of  an  address  to  Congress  by  the  Indians, 
expressing  a  desire  for  peace,  but  firmly  insisting  that  all 
treaties  with  the  United  States  must  be  with  the  general 
voice  of  the  whole  confederacy,  and  that  the  Ohio  River 
must  be  the  boundary  between  Indian  Territory  and  the 
United  States.  This  address  purported  to  represent  the  Five 
Nations,  Hurons,  Ottawas,  Twichtwees,  Shawnees,  Chippe- 
was,  Cherokees,  Delawares,  Pottawatomies,  and  the  Wabash 
Confederates. 

Considering  the  weakness  of  the  Government  under  the 
old  articles  of  confederation,  and  the  exhausted  condition 
immediately  following  the  Revolution,  such  a  remonstrance 
caused  a  profound  sensation,  and  Congress  hastened  to  make 
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an  appropriation  for  the  extinguishment  of  Indian  claims  to 
lands  already  ostensibly  ceded  to  the  United  States. 

Two  treaties  negotiated  at  Fort  Harmar,  opposite  Marietta, 
Ohio,  in  1789,  were  the  result.  One  with  the  Sis  Nations, 
and  the  other  with  tribes  north  and  west  of  the  Ohio  River, 
wherein  the  Indian  title  of  occupancy  was  acknowledged, 
subject  to  extinguishment  only  by  purchase,  or  as  the  result 
of  a  justifiable  war. 

Though  more  than  once  questioned,  this  principle  has  in- 
variably been  sustained  by  the  courts  of  final  resort.  The 
decisions  of  the  Supreme  Court  of  the  United  States  bear 
consistent  testimony  to  its  legal  soundness  in  three  leading 
cases— in  1823,  1831,  and  1S32.  In  the  second  of  these  de- 
cisions, Chief  Justice  Marshall,  in  delivering  the  opinion., 
maintained  that  the  Cherokees  were  a  State ;  that  the  treaties 
with  them  recognized  them  as  a  people  capable  of  maintain- 
ing the  relations  of  peace  and  war ;  that  the  condition  of 
the  Indians,  in  their  relations  to  the  United  States,  was 
unlike  that  of  any  other  people ;  that,  in  general,  nations 
not  owing  a  common  allegiance  are  foreign  to  each  other ; 
but  that  the  relation  of  the  Indians  to  the  United  States  was 
marked  by  peculiar  and  cardinal  distinctions  which  existed 
nowhere  else ;  that  the  Indians  had  an  unquestionable  right 
to  the  lands  they  occupied,  until  it  should  be  extinguished 
by  voluntary  cession  to  the  United  States ;  that  they  could 
not  be  denominated  foreign  nations,  but  might  more  accu- 
rately be  called  domestic  dependent  nations. 

The  Government  of  the  United  States  being  thns 
thoroughly  committed  to  the  principle  of  Indian  right  of 
occupancy  of  their  unceded  lands,  it  becomes  a  subject  of 
interest  to  the  student  of  history  as  well  as  an  addition  of 
practical  value  to  the  official  records  of  the  Government, 
to  have  a  carefully  compiled  work,  showing  the  boundaries 
of  the  several  tracts  of  country  which  have  been  thua 
acquired  from  time  to  time  (within  the  present  limits  of  the 
United  States)  by  cession  or  relinquishment  fi-om  tlie  vari- 
ous Indian  tribes. 
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Such  a  work  would  form  the  basis  of  any  complete  history 
of  our  aboriginal  tribes  in  their  relations  to  and  eflfects  upon 
the  growth  and  diffusion  of  our  population.  It  has  for  some 
time  past  been  in  course  of  preparation,  and  it  is  hoped  will 
within  a  reasonable  period  reach  completion.  To  give  more 
intelligent  idea  of  the  scope  of  the  work,  a  rough  plrelimi- 
nary  map  was  presented,  upon  which  was  outlined  in  colors 
and  numerically  designated  each  cession  of  the  territory, 
made  by  the  Indians  under  treaty  stipulations,  since  the 
establishment  of  the  Federal  Government,  so  far  as  the  scale 
of  the  map  would  permit.  Many  of  the  cessions  of  but  a 
few  miles  square  could  only  be  shown  upon  a  map  of  much 
larger  scale. 

This  work,  in  course  of  preparation  by  Mr.  Royce,  will 
include  an  atlas  of  the  United  States  exhibiting  the  several 
cessions  of  land  by  the  Indians  to  the  United  States,  and  the 
text  will  include  a  chronologic  list  of  treaties  with  the 
various  Indian  tribes  exhibiting  the  date,  place  where,  and 
person  by  whom  negotiated,  a  history  of  the  causes  leading 
to  the  several  treaties  as  exhibited  by  contemporary  corre- 
spondence and  other  trustworthy  data.  An  alphabetic  list 
of  all  rivers,  lakes,  mountains,  villages  and  other  points 
mentioned  in  such  treaties,  together  with  the  situation  there- 
of, and  the  present  names  of  such  of  these  objects  or  places, 
the  nomenclature  of  which  has  been  changed  since  the  date 
of  the  treaties  in  which  they  are  mentioned  will  be  given. 
Also  an  alphabetical  list  of  rivers,  lakes,  and  mountains  in 
the  United  States,  showing  not  only  their  present  names,  but 
those  by  which  they  have  been  known  since  the  discovery 
of  America,  giving  the  date  and  authority  therefor.  The 
several  features  of  this  plan  were  elaborately  illustrated  by 
Mr.  Royce. 
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Pre-Social  Man. 

By  L.  F.  ward. 

The  speaker  said  it  might  safely  be  given  as  the  opinion 
of  those  naturalists  who  accept  the  animal  origin  of  the 
human  race  that  at  some  time  and  in  some  part  of  the  world 
some  one  group,  possibly  a  very  limited  one,  of  the  ape  fam- 
ily acquired  certain  of  the  characters  which  now  distinguish 
the  human  from  the  simian  anatomy.  These  characters  he 
summed, up  as  follows:  Increased  capacity  of  the  cranium 
and  increased  size  of  the  encephalon ;  greater  complication 
in  the  mechanism  of  the  larynx ;  the  erect  posture  of  the 
body ;  the  plantigrade  character  of  the  feet ;  non-oppossibil- 
ity  of  the  great  toe ;  diminished  length  of  the  arms  in  pro- 
portion to  the  trunk ;  greater  or  less  absence  of  hair  from 
most  of  the  body  and  limbs,  and  double  curvature  of  the 
spine.  Among  these  points  of  difference  there  was  a  certain 
inter-dependence,  so  that  on  the  principle  of  adaptation  they 
would  all  flow  from  some  one  or  two  of  the  chief  ones,  and 
he  thought  that  the  first  of  these  characters  to  be  acquired 
by  the  simian  ancestors  of  our  race  must  have  been  the  in- 
creased size  of  brain,  which  might  have  resulted  from  the 
necessity  certain  apes  were  under,  of  depending  on  superior 
cunning  for  protection  against  animals  of  greater  strength 
and  ferocity  than  themselves ;  and  this  character  once  ac- 
quired, together  with  the  modifications  resulting  from  the 
substitution  of  terrestrial  for  aboreal  habits,  the  rest  would 
follow. 

It  was  pointed  out,  too,  that  the  immediate  progenitor  of 
man  among  the  anthropoids  might  have  been  considerably 
nearer  to  the  human  form  than  any  of  the  known  anthro- 
poids  now  are,  as  would  be  the  case  if  there  were  a  creature 
combining  the  full  chest  of  the  gibbon,  the  skull  of  the 
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Chimpanzee,  the  short  arms  and  man-like  hands  and  feet  of 
the  gorilla,  the  size  of  brain  of  the  orang-outang,  and  the 
features  of  Seninopithicus,  Cercopithicus,  or  Mormon.  That 
such  a  form  once  existed  was  as  reasonable  as  that  the  orang- 
outang should  exist.  Increase  of  brain  an  accompanying 
increases  of  intelligence  was  due  to  two  causes :  1.  Efforts 
to  evade  enemies  through  the  exercise  of  sagacity  or  cun- 
ning ;  2.  Efforts  to  abtain  food  by  skill  and  strategy.  The 
first  of  these  was  rendered  necessary  to  a  greater  degree  than 
in  the  case  of  other  animals  in  consequence  of  a  notable 
absence  of  the  means  of  defence  with  which  most  animals 
are  endowed.  The  second  was  also  due  in  great  part  to  the 
lack  of  offensive  weapons  and  other  specialized  means  of 
pursuing  any  one  pecuHar  mode  of  life.  To  understand 
this  better,  however,  anotlier  important  fact  must  be  con- 
sidered. Nearly  or  quite  all  the  animals  of  the  family  from 
which  man  lias  descended  are  strictly  arboreal.  They  are 
usually  light  and  supple  creatures,  adapted  to  life  in  trees, 
subsisting  chiefly  upon  the  nuts  and  fruits  which  they  yield. 
But  some  of  the  anthropoids,  the  gorilla,  for  example,  have 
attained  so  large  a  size  and  so  great  a  weight  that  arboreal 
existence  has  become  difficult  and  they  have  descended  to 
the  ground.  The  ancestor  of  man  must  have  belonged  to 
this  class  and  early  become  at  least  a  partially  terrestrial 
animal.  The  effect  of  this  was  both  to  increase  the  number 
and  character  of  his  enemies  and  to  diminish  his  supply  of 
natural  food.  Both  these  circumstances  combined  in  in- 
creasing the  necessity  for  mental  exertion  which  in  turn  was 
the  immediate  cause  of  his  rapid  brain  development. 

Two  causes  likewise,  operated  to  produce  the  erect  posture, 
namely :  1st,  life  on  the  ground,  and,  2d,  increased  brain 
mass. 

The  conformation  of  the  limbs  of  the  ape  family  is  such 
that  life  on  the  ground  would  naturally  cause  the  fore  limbs 
to  be  used  more  and  more  exclusively  as  hands,  and  the  hind 
ones  as  the  only  means  of  locomotion.  The  enlarged  brain 
accompanied  by  a  still  greater  increase  in  the  weight  of  the 
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skull  and  other  bones  of  the  head  would  render  the  horizon- 
tal support  of  the  head  extremely  diflScult.  The  strict  laws 
of  mechanical  equilibrium,  therefore,  operating  cumulatively 
through  the  joint  action  of  both  these  causes  would  tend  to 
elevate  the  forepart  of  the  body  until  the  spine  should  be- 
come vertical,  the  head  be  borne  directlv  over  thL?  bonv 
axis,  the  fore  limbs  completely  exempted  from  duty  as  organs 
of  locomotion,  and  the  hind  limbs  devoted  exclusivelv  to 
that  purpose. 

Respecting  the  important  attribute  of  speech  it  was  main- 
tained that  it  is  the  result  of  mental  far  more  than  physical 
development.  The  larynx  of  many  animals,  and  particu- 
larly of  the  ape  family,  is  known  to  be  highly  developed. 
The  true  reasons  why  these  animals  do  not  possess  articulate 
speech  is  because  they  do  not  possess  suflBcient  intelligence 
to  invent  and  employ  arbitrary  sound-symbols.  That  they 
cannot  be  expected  to  perform  so  high  an  intellectual  feat 
was  exemplified  by  the  fact  that  microcephalous  idiots  hav- 
ing a  brain  capacity  of  less  than  sixty  cubic  inches  are  in- 
capable of  being  taught  to  speak,  although  they  possess  a 
well  developed  larynx  and  behave  in  all  respects  like  tamed 
animals,  while  the  oraniz,  whose  brain  is  larorer  than  that  of 
any  other  ape,  has  an  encephalon  of  only  thirty-five  cubic 
inches. 

Thus,  without  any  violent  assumptions,  it  was  shown  that 
all  the  differences  which  separate  the  highest  animals  from 
the  lowest  human  races  can  be  accounted  for  bv  the  natural 
laws  of  adaptation  as  now  understood  by  naturalists. 

The  three  questions  of  the  unity,  the  local  origin,  and  the 
antiquity  of  the  human  race  were  then  briefly  considered. 
The  first  may  now  be  regarded  as  temporarily,  if  not  per- 
manently, settled  on  the  monophyletic  basis.  The  second 
cannot  be  expected  to  be  settled,  or  even  placed,  in  a  way  of 
enlightened  discussion,  until  the  tropical  regions  of  Asia  and 
Africa  shall  have  been  thoroughly  explored  by  paleontolo- 
gists. As  to  the  third  enough  is  already  known  to  enable 
us  to  class  man  along  with  many  other  of  the  higher  mam- 
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mals  now  found  fossil,  as  a  true  product  of  geologic  time. 
But  the  feet  was  strongly  insisted  upon  that  the  ordinary 
method  of  discussing  all  these  questions  was  vicious,  in  fail- 
ing to  recognize  the  underlying  question  as  to  what  consti- 
tutes a  being — a  man.  As  no  true  line  of  demarkation  be- 
tween apehood  and  manhood  exists  there  is  no  fixed  point, 
either  genealogical,  chorological,  or  chronological,  from 
which  to  set  out. 


TWENTY-THIRD  BEGUIiAB  MEETING. 

May  4,  1880. 


Who  were  the  Massawomekes  ? 

By  a.  L.  GUSS. 

The  paper  collected  and  analyzed  all  statements  of  Capt. 
John  Smith  concerning  this  tribe,  first  met  by  him  in  1608  at 
the  head  of  Chesapeake  Bay.  From  these  it  appeared  that 
all  the  Indians  on  the  Chesapeake  and  its  affluents  were  in 
dread  of  a  people  named  Massawomekes,  who  were  superior 
to  them  in  numbers  and  warlike  power.  The  large  body  of 
historians  have  been  of  opinion  that  these  people  were  Iro- 
quois proper,  commonly  called  the  Five  Nations,  from  the 
present  State  of  New  York.  This  was  denied,  and  it  was 
contended  with  much  elaboration  of  argument,  deduced  from 
ancient  maps  and  original  authorities,  that  they  were  a  body 
of  the  Iroquoian  linguistic  stock,  neither  belonging  to  the 
Five  Nations  nor  to  the  Tuscaroras  of  the  South,  which 
latter  became,  in  1715,  the  sixth  nation  of  the  Confederacy. 
This  theory  would  proceed  to  the  conclusion  that  the  Tus- 
caroras were  not  isolated  from  the  remainder  of  the  linguis- 
tic family,  but  that  the  latter  extended  continuously  from 
Canada  to  North  Carolina,  occupying  all  Pennsylvania  west 
of  the  streams  flowing  into  the  Delaware,  the  upper  and 
western  portions  of  Maryland,  and  all  of  Virginia  except 
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the  coast  belt.  An  interesting  part  of  the  argument  was 
that  the  Iroquois  proper  had  not,  prior  to  their  being  armed 
with  guns  in  1640,  subdued  other  tribes,  and  that  only  after 
receiving  those  arms  from  the  Dutch  and  English  they  des- 
olated the  country  southward  as  far  as  the  Tuscaroras,  whea 
their  attention  wgis  diverted  to  the  Illinois  and  to  wars  with 
the  French  in  Canada.  This  southern  invasion  of  the  Five 
Nations  depopulated  the  belt  of  country  before  mentioned, 
that  was  before,  and  at  the  time  of  Smith,  occupied  by  the 
Massawomekes,  which  the  paper  further  identified  with  the 
Eries. 


TWENTY-FOURTH  REGULAR  MEETINO. 

May  18, 1880. 


Dumbarton  Aboriginal  Soapstone  Quarry. 


By  E.  R.  REYNOLDS. 

No  Paper  Furnished. 


The  Testimony  of  the  Romance  Languages  concerning 
the  Forms  of  the  Imperfect  and  Pluperfect  Subjunc- 
tive in  the  Roman  Folk-Speech. 

By  E.  a.  fay. 

Assuming,  as  the  present  state  of  philological  science  justi- 
fies us  in  doing,  that  the  so-called  Romance  languages  are  sim- 
ply the  natural  development  of  the  old  Roman  folk-speech — 
which  was  unwritteji,  and  concerning  which  we  know 
scarcely  anything — the  purpose  of  the  paper  is  to  inquire 
what  these  languages  have  to  tell  us  concerning  one  of  iis 
features,  viz.,  its  forms  of  the  Imperfect  and  Pluperfect  Sub- 
junctive as  compared  with  the  forms  of  those  tenses  in  the 
classical  or  literary  language. 

As  the  Romance  languages  afford  no  trace  whatever  of  the 
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classical  form  of  the  Latin  Imperfect  Subjunctive,  it  is 
reasonable  to  suppose  that  it  did  not  exist  in  the  folk-speech. 
The  explanation  of  its  absence  from  the  modern  language 
on  the  ground  of  its  resemblance  to  the  Pluperfect  and  Future 
Perfect  Indicative  and  Perfect  Subjunctive  is  shown  to  be 
unsatisfactory  by  the  persistence  of  other  forms  of  the  verb, 
more  closely  resembling  one  another,  and  by  the  fact  that 
in  many  verbs  the  similarity  in  these  tenses  did  not  exist. 

The  classical  form  of  the  Pluperfect  Subjunctive  is  em- 
ployed in  all  the  Romance  languages  except  Wallachian 
with  the  meaning  of  the  Imperfect  Subjunctive,  and  the  ex- 
ception in  the  case  of  Wallachian  can  be  accounted  for  by 
the  peculiar  corrupting  influences  with  the  Roman  speech 
encountered  in  the  Northeast,  and  the  absence  of  any  texts 
of  an  earlier  date  than  tlie  end  of  the  fifteenth  century.  We 
can  therefore  conclude  with  certainty  that  the  literary  form 
of  the  Pluperfect  Subjunctive  was  used  in  the  popular  speech 
in  the  sense  of  the  Imperfect  Subjunctive.  This  usage  is 
also  found  in  the  earliest  Low  Latin  texts,  side  by  side  with 
the  classical  form  of  the  Imperfect  tense. 

In  all  the  Romance  languages  except  Wallachian  the  Plu- 
perfect Subjunctive  is  expressed  by  the  Perfect  Participle 
Passive  combined  with  the  Pluperfect  Subjunctive  of  hdbere 
or  esse.  This  form,  therefore,  must  have  existed,  at  least  in 
the  germ,  in  the  ancient  folk-speech.  Corroborative  evi- 
dence that  such  was  the  case  is  furnished  by  the  examples 
of  a  similar  combination  with  tenses  of  habere  in  the  clas- 
sical Latin.  The  compound  form  of  the  Pluperfect  Subjunc- 
tive expresses  the  idea  of  antecedence  in  a  very  emphatic 
and  exaggerated  manner,  and  was  probably  used  when  it 
was  desired  to  lay  special  stress  upon  this  idea. 

When  it  was  not  desired  to  give  emphasis  to  the  Pluper- 
fect idea  the  simple  tense  was  probably  employed  as  in  the 
literary  language.  Numerous  examples  of  this  kind  are 
found  in  the  earlier  monuments  of  the  Romance  languages. 

The  testimony  of  the  Romance  languages  concerning  the 
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fonxis  of  the  Imperfect  and  Pluperfect  Subjunctive  fn  the 
Roman  folk-speech  may  be  summed  up  as  follows : 

1.  The  classical  form  of  the  Imperfect  Subjunctive  proba- 
bly did  not  exist  among  the  common  people. 

2.  The  classical  form  of  the  Pluperfect  Subjunctive  was 
used  to  express  the  Imperfect  and  probably  also  the  Plu- 
perfect idea. 

3.  A  compound  of  the  Pluperfect  Subjunctive  in  habere 
and  es9e  with  the  Past  Participle  Passive  was  sometimes  em- 
ployed for  the  Pluperfect  tense,  probably  when  the  speaker 
wished  to  lay  special  emphasis  upon  the  fact  of  antecedence. 


TWENTY-FIFTH   BEOUIJLB   MEETINO. 

June  1,  1880. 


Is   Thought  Possible  Without   Language  ? — Case   of  a 

Deaf  Mute. 

By  SAMUEL   PORTER. 

The  paper  opens  with  a  statement  of  the  theory  of  Mr. 
Darwin,  Professor  Huxley,  and  Max  Miiller,  in  which  the 
rational  faculty  of  man  is  regarded  as  the  result  of  the  pos- 
session of  language. 

As  a  contribution  to  the  solution  of  the  question,  Pro- 
fessor Porter  gave  a  detailed  narrative  of  Mr.  Melville  Bal- 
lard, now  a  teacher  in  the  Columbia  Institute  for  Deaf 
Mutes,  at  Washington,  who  has  been  totally  deaf  since  he 
was  eighteen  months  old.  The  speaker  stated  that  those 
who  lose  their  hearing  at  such  an  early  age  have  no  advan- 
tage over  those  deaf  from  their  birth. 

Mr.  Ballard's  account  of  his  experience  proceeds  as  fol- 
lows : 

His  father  and  mother,  at  an  early  age,  endeavored  to  give 
him  some  idea  of  the  Supreme  being  and  of  a  future  life. 
He  pondered  the  matter  over  and  over  in  fruitless  effort  to 
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penetrate  the  origin  of  things.  He  imagined  that  men  and 
animals  sprang  from  decayed  trees.  Seeing  the  map  of  the 
world  in  hemispheres,  he  imagined  it  to  be  two  great  disks 
near  each  other.  The  sun  and  moon  were  brilliant  plates 
endowed  with  mysterious  power.  Once  being  alarmed  by 
thunder,  he  imagined  a  great  man  in  the  sky. 

At  eleven  years  of  age  he  was  delighted  with  the  revela- 
tion to  his  mind  of  a  great  Creator  of  the  world.  Since  then 
his  old  perplexities  have  frequently  returned  when  he  has 
taken  up  the  inquiry  as  to  the  beginning  of  existence  on 
the  part  of  the  Creator  himself 

Professor  Porter,  resuming  his  discussion,  remarked  that 
Mr.  Ballard's  inquiries  as  to  the  origin  of  things  were  un- 
aided by  signs  of  any  sort.  It  was  argued  that  they  belong 
to  the  higher  order  of  conceptual  thought.  As  embracing 
in  thought  much  more  than  can  be  individually  represented, 
they  involve  what  may  be  called  the  compendiary  mode  of 
thought.  By  the  capacity  of  man  to  arrive  at  general  truths, 
he  is  separated  by  a  wide  chasm  from  the  brute. 

Professor  Porter  sought  to  explain  conceptual  knowledge 
in  such  a  manner  as  to  free  it  from  some  of  its  traditional 
difficulties.  A  concept  was  defined  as  the  notion  of  a  group 
of  things  recognized  as  related  by  certain  common  features, 
the  things  being  apprehended  as  indefinite  in  number  and 
in  respect  to  individual  variations.  In  handling  a  general 
conception,  we  must  have  something  on  which  to  hang  the 
indeterminate  part.  A  word  may  serve  this  end. .  But  with 
the  word  goes  a  mental  image  which  is  also  capable  of  serv- 
ing without  a  word. 

The  notion  of  a  word  is  itself  a  general  notion.  This  ad- 
mitted, the  absurdity  of  the  doctrine  that  general  notions 
cannot  exist  without  words  is  evident.  For  the  figuration 
of  the  conception,  words  present  certain  preeminently  prac- 
tical advantages,  but  this  does  not  invalidate  the  argument. 

Professor  Porter  objected  to  Professor  Huxley's  reference 
to  Galton's  composite  portraits  as  illustrating  the  generation 
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of  jips^ft.  '>prran.«e  it  leav^    mt  rlie    listinc*rirt^  Hemem  of  ji 

Th**  -•hftmi^*«*r:«tifi?  ot  *;he  mind  teccinbiied  jy  inimai.-  ^aa 
rh**n  ti?ir*nR*eri.  ;jn<i  the  'rnnriuiiion  reacrht^  :hai  rrr»iii  riiurh 
*h^  human  inteJli*f*r  rtonlrt  :ior  oe  ieveiopetL 

Hr  Pn^nr.  in  *'nrn'Umon.  aiiw^rrett  ^-o  Eliisiey-  Life  'f 
Humo.  ^nrl  ohjer-tprl  ro  ^iifh  ^erms  as  ^  poTenriai  i)eii«s  oi' 
mpmor;"  -in<i  'porpniiai  oetiets*  of  ^^TOet^ration  "  oh  beinH  a 
motho/t  of  hi  din  IT  <h(^  ^inthor-j  c^nnriiftion  of  rhomrat. 


Jt:n-r  15.  1S8<). 


W/aivlot   Government— A   Short  Study   of  Tribal   So- 

ciety. 

fty  J.   W.  POWFXL, 

fn  fh^,  v>r'ijil  oraranizarion  of  the  WvanJofd  four  zroups 
am  r^'/'O^Ti . /ivl .  fh«^,  r^fMl.'.  -ht^  j;**^nH,  rhe  ;:hi'arrv.  dii«i   'iie 


^n'c^.. 


n-fK  P.wfir/;. 


OM.^  wjf.h  f.ho  hovisf^jhoid.  ff,  in  i":orripos:t-:fl ''^f  r.h*^  pttr'T^i-rx.s  "cvho 
oc/^ijpy  OTK^;  \(A<'//\,  or  in  t.heir  p«-rrniAn':rir-  wiir'^'arn.-.  ot;*^  ^.\> 
f.ior»  of  a  corriroonal  dw^tllincr.  Th-:J-f:  p«-!rman<-.-G.n  *lwn-riin:j:^ 
«rfi  c.ftXx^tmctf'A  in  an  ohlon;:^  form,  ^-^f  polej=«  irir«^rw«.»v»-n  \virh 
hark.  TIk:  firf:  i.^  plac^id  in  line  along  the  «.•^^rir.^e,  and  i:? 
u-',oally  hoi  If,  for  two  farnilif:?-,  onf;  o<-':npyin^  t.hf-  place  on 
^•a^h  rtidc.  of  t.hfj  fir^:. 

Thf*.  \\^\U(\  of  t.hft  family  in  a  woman. 

THK   OKNH. 

'F'h^'.  ^^vri.c?  i.M  an  or^anizf;d  VxKly  of  consanguineal  kindred 
in  \.\^(^  f^rnalf!  lino.     "The  woman  carries  the  gens,"  is  the 
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formulated  statement  by  which  a  Wyandot  expresses  the 
idea  that  descent  is  in  the  female  line.  Each  gens  has  the 
name  of  some  animal,  the  ancient  of  such  animal  being  its 
tutelar  god.  Up  to  the  time  that  the  tribe  left  Ohio,  eleven 
gentes  were  recognized,  as  follows : 

Deer,  Bear,  Highland  Turtle  (striped).  Highland  Turtle 
(black).  Mud  Turtle,  Smooth  Large  Turtle,  Hawk,  Beaver, 
Wolf,  Sea  Snake,  and  Porcupine. 

In  speaking  of  an  individual  he  is  said  to  be  a  Wolf,  a 
Bear,  or  a  Deer,  as  the  case  may  be,  meaning  thereby  that  he 
belongs  to  that  gens ;  but  in  speaking  of  the  body  of  peo- 
ple comprising  a  gens  they  are  said  to  be  relatives  of  the 
Wolf,  the  Bear,  or  the  Deer,  as  the  case  may  be. 

There  is  a  body  of  names  belonging  to  each  gens,  so  that 
each  person's  name  indicates  the  gens  to  which  he  belongs. 
These  names  are  derived  from  the  characteristics,  habits, 
attitudes,  or  mythologic  stories  connected  with  the  tutelar 
god. 

The  following  schedule  presents  the  name  of  a  man  and  a 
woman  in  each  gens,  as  illustrating  this  statement : 


i( 


u 


Man  of  Dear  gens 
Woman    " 
Man  of  Bear 
Woman  of  Bear" 

Man    of     Striped 

Turtle  gens 
Woman  of  Striped 

Turtle  gens 
Man  of  Mud  Turtle 

gens 
Woman    of     Mud 

Turtle  gens 
Man    of     Smooth 
Large  Turtle  gens 


Wun.dat. 

De-wa-ti-re 
A-ya-jin-ta 
A-tu-e-tes 
Tsi-ma°-da-ka-e 

Ta-h4-so°-ta-ra- 

ta-se 
Tso-we-yun-kyn 

Sha-yan-tsu-wat' 


English. 

Lean  Deer. 
Spotted  Fawn. 
Long  Claws.     • 
Grunting     for    her 

Young. 
Going  Around    the 

Lake. 
G|one      from       the 

Water. 
Hard  Skull. 


Ya°-dash-shu-ras    Finding    Sand 

Beach,  &c. 
Hu°'-du-cu-t4  Throwing  Sand. 
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Woman  of  Smooth 

Large  Turtle  gens. 

Man  of  Wolf  gens 


Won-dit 

Tsu-ca-e" 
Ha-r6-u"-yii 


Woman    "        "        Yk'-di-no 
Man  of  Snake  gens    Hu-ta-hu-sa 


Woman     " 


(( 


Man  of  Porcupine 
gens 

Woman  of  Porcu- 
pine gens 


Di-je-rons 


Ha°-du-tu" 


Ke-ya-nms-kwa 


THE    PHRATEY. 


English.  * 

Slow  Walker. 

One  who  goes  about 

in   the    Dark ;    a 

Prowler. 
Always  Hungry. 
Sitting     in    curled 

position. 
One    who    Ripples 

the  Water,  <fec. 
The  one  who  puts 

up  Quills. 
Good-Sighted. 


There  are  four  phratries  in  the  tribe,  the  three  gentes, 
Bear,  Deer,  and  Striped  Turtle  constituting  the  first ;  the 
Highland  Turtle,  Black  Turtle,  and  Smooth  Large  Turtle 
the  second ;  the  Hawk,  Beaver,  and  Wolf  the  third ;  and 
the  Sea  Snake  and  Porcupine  the  fourth. 

This  unit  in  their  organization  has  a  mythologic  basis, 
and  is  chiefly  used  for  religious  purposes,  in  the  preparation 
of  medicines,  and  in  festivals  and  games. 

The  eleven  gentes  as  four  phratries  constitute  the  tribe. 

Each  gens  is  a  body  of  consanguineal  kindred  in  the 
female  line,  and  each  gens  is  allied  to  other  gentes  by  con- 
sanguineal kinship  through  the  male  line,  and  by  affinity 
through  marriage. 

To  be  a  member  of  the  tribe  it  is  necessary  to  be  a  mem- 
ber of  a  gens ;  to  be  a  member  of  a  gens  it  is  necessary  to 
belong  to  some  family ;  and  to  belong  to  a  family  a  person 
must  have  been  born  in  the  family  so  that  the  kinship  is 
recognized ;  or  he  must  be  adopted  into  a  family  and  become 
a  son,  brother,  or  some  definite  relative ;  and  this  artificial 
relationship  gives  him  the  same  standing  as  actual  relation- 
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ship  in  the  family,  in  the  gens,  in  the  phratry  and  in  the 
tribe. 

Thus  a  tribe  is  a  body  of  kindred. 

Of  the  four  groups  thus  described,  the  gens,  the  phratry, 
and  the  tribe  constitute  the  series  of  organic  units;  the 
family,  or  household  as  here  described,  is  not  a  unit  of  the 
gens  or  phratry,  as  two  gentes  are  represented  in  each — ^the 
father  must  belong  to  one  gens,  and  the  mother  and  her 
children  to  another.. 

GOVERNMENT.  . 

Society  is  maintained  by  the  esiablishment  of  government, 
for  rights  must  be  recognized  and  duties  performed. 

In  this  tribe  there  is  found  a  complete  differentiation  of 
the  military  from  the  civil  government. 

CIVIL   GOVERNMENT. 

The  civil  government  inheres  in  a  aystem  of  councils  and 
chiefs. 

In  each  gens  there  is  a  council,  composed  of  four  women, 
called  Yu-wai-yu-wd-na.  These  four  women  councillors 
select  a  chief  of  the  gens  from  its  male  members — that  is, 
from  their  brothers  and  sons.  This  gentile  chief  is  the  head 
of  the  gentile  council. 

The  council  of  the  tribe  is  composed  of  the  aggregated 
gentile  councils.  The  tribal  council,  therefore,  is  composed 
one-IBfth  of  men  and  four-fifths  of  women. 

The  sachem  of  the  tribe  or  tribal  chief  is  chosen  by  the 
chiefs  of  the  gentes. 

There  is  sometimes  a  grand  council  of  the  gens,  composed 
of  the  councillors  of  the  gens  proper  and  all  the  heads  of 
households  and  leading  men — brothers  and  sons. 

There  is  also  sometimes  a  grand  council  of  the  tribe,  com- 
posed of  the  council  of  the  tribe  proper  and  the  heads  of 
households  of  the  tribe  and  all  the  leading  men  of  the 
tribe.  \ 

These  grand  councils  are  convened  for  special  purposes. 
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METHODS    OP    CHOOSING   AND    INSTALLING   COUNCILLORS  AND 

CHIEFS. 

The  four  women  councillors  of  the  gens  are  chosen  by  the 
heads  of  households — themselves  being  women.  There  is 
no  formal  election,  but  frequent  discussion  is  had  over  the 
matter  from  time  to  time,  in  which  a  sentiment  grows  up 
within  the  gens  and  throughout  the  tribe  that,  in  the  event 
of  the  death  of  any  councillor,  a  certain  person  will  take 
her  place. 

In  this  manner  there  is  usually  one,  two,  or  more  poten- 
tial councillors  in  each  gens  who  are  expected  to  attend  all 
the  meetings  of  the  council,  though  they  take  no  part  in  the 
deliberations  and  have  no  vote. 

When  a  woman  is  installed  as  councillor  a  feast  is  pre- 
pared by  the  gens  to  which  she  belongs,  and  to  this  feast  all 
the  members  of  the  tribe  are  invited.  The  woman  is  painted 
and  dressed  in  her  best  attire  and  the  sachem  of  the  tribe 
places  upon  her  head  the  gentile  chaplet  of  feathers,  and 
announces  in  a  formal  manner  to  the  assembled  guests  that 
the  woman  has  been  chosen  a  councillor.  The  ceremony  is 
followed  by  feasting  and  dancing,  often  continued  late  into 
the  night. 

The  gentile  chief  is  chosen  by  the  council  woman  after 
consultation  with  the  other  women  and  men  of  the  gens. 
Often  the  gentile  chief  is  a  potential  chief  through  a  period 
of  probation.  During  this  time  he  attends  the  meetings  of 
the  council,  but  takes  no  part  in  the  deliberations,  and  has 
no  vote. 

At  his  installation,  the  council  women  invest  him  with 
an  elaborately  ornamented  tunic,  place  upon  his  head  a 
chaplet  of  feathers,  and  paint  the  gentile  totem  on  his  face. 
The  sachem  6f  the  tribe  then  announces  to  the  people  that 
the  man  has  been  made  chief  of  the  gens,  and  admitted  to 
the  council.     This  is  also  followed  by  a  festival. 

The  sachem  of  the  tribe  is  selected  by  the  men  belonging 
to  the  council  of  the  tribe.     Formerly  the  sachemship  in- 


I «. 


ANTHROPOLOGICAL  SOCIETY.  81 

hered  in  the  Bear  gens,  but  at  present  he  is  chosen  from  the 
Deer  gens,  from  the  fact,  as  the  Wyandots  say,  that  death 
has  carried  away  all  the  wise  men  of  the  Bear  gens. 

The  chief  of  the  Wolf  gens  is  the  herald  and  the  sheriff 
of  the  tribe.  He  superintends  the  erection  of  the  council- 
house  and  has  the  care  of  it.  He  calls  the  council  together 
in  a  formal  manner  when  directed  by  the  sachem.  He  an- 
nounces to  the  tribe  all  the  decisions  of  the  council,  and 
executes  the  directions  of  the  council  and  of  the  sachem. 

Gentile  councils  are  held  frequently  from  day  to  day  and 
from  week  to  week,  and  are  called  by  the  chief  whenever 
deemed  necessary.  When  matters  before  the  council  are 
considered  of  great  importance,  a  grand  council  of  the  gens 
may  be  called. 

The  tribal  council  is  held  regularly  on  the  night  of  the 
full  moon  of  each  lunation  and  at  such*other  times  as  the 
sachem  may  determine ;  but  extra  councils  are  usually  called 
by  the  sachem  at  the  request  of  a  number  of  councillors. 

Meetings  of  the  Gentile  councils  are  very  informal,  but 
the  meetings  of  the  tribal  councils  are  conducted  with  due 
ceremony.  When  all  the  persons  are  assembled,  the  chief 
of  the  Wolf  gens  calls  them  to  order,  fills  and  lights  a  pipe, 
sends  one  puff  of  smoke  to  the  heavens  and  another  to  the 
earth.  The  pipe  is  then  handed  to  the  sachem,  who  fills  his 
mouth  with  smoke,  and,  turning  from  left  to  right  with  the 
sun,  slowly  puffs  it  out  over  the  heads  of  the  councillors, 
who  are  sitting  in  a  circle.  He  then  hands  the  pipe  to  the 
man  on  his  left,  and  it  is  smoked  in  turn  by  each  person 
until  it  has  been  passed  around  the  circle.  The  sachem 
then  explains  the  object  for  which  the  council  is  called. 
Each  person  in  the  way  and  manner  he  chooses  tells  what 
he  thinks  should  be  done  in  the  case.  If  a  majority  of  the 
council  is  agreed  as  to  action,  the  sachem  does  not  speak, 
but- may  simply  announce  the  decision.  But  in  some  cases 
there  may  be  protracted  debate,  which  is  carried  on  with 
great  deliberation.  In  case  of  a  tie,  the  sachem  is  expected 
to  speak. 
6 
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It  is  considered  dishonorable  for  any  man  to  reverse  hia 
decision  after  having  spoken. 

Such  are  the  organic  elements  of  the  Wyandot  Govern- 
ment. 

FUNCTIONS   OF   CIVIL   GOVERNMENT. 

It  is  the  function  of  government  to  preserve  rights  and 
enforce  the  performance  of  duties.  Rights  and  duties  are 
co-relative.  Rights  imply  duties,  and  duties  imply  rights. 
The  right  inhering  in  the  party  of  .the  first  part  imposes  a 
duty  on  the  party  of  the  second  part.  The  right  and  its  co- 
relative  duty  are  inseparable  parts  of  a  relation  that  must  be 
maintained  by  government ;  and  the  relations  which  gov- 
ernments are  established  to  maintain  may  be  treated  under 
the  general  head  of  rights. 

In  Wyandot  Government  these  rights  may  be  classed  as 
follows : 

First — Rights  of  marriage. 

Second — ^Rights  to  names. 

Third — ^Rights  to  personal  adornments. 

Fourth — Rights  of  order  in  encampments  and  migrations. 

Fifth — Rights  of  property. 

Sixth — Rights  of  person. 

Seventh — Rights  of  community. 

Eighth — Rights  of  religion. 

To  maintain  rights,  rules  of  conduct  are  established,  not 
by  formal  enactment,  but  by  regulated  usage.  Such  custom- 
made  laws  may  be  called  regulations. 

MARRIAGE   REGULATION. 

Marriage  between  members  of  the  same  gens  is  forbidden, 
but  consanguineal  marriages  between  persons  of  different 
gentes  are  permitted.  For  example,  a  man  may  not  marry 
his  mother's  sister's  daughter,  as  she  belongs  to  the  same 
gens  with  himself ;  but  he  can  marry  his  father's  sister's 
daughter,  because  she  belongs  to  a  different  gens. 

Husbands  retain  all  their  rights  and  privileges  in  their 
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own  gentes,  though  they  live  with  the  gentes  of  their  wives. 
Children,  irrespective  of  sex,  belong  to  the  gens  of  the 
mother.  Men  and  women  must  marry  within  the  tribe.  A 
woman  taken  to  wife  from  without  the  tribe  must  first  be 
adopted  into  some  family  of  a  gens  other  than  that  to  which 
the  man  belongs.  That  a  woman  may  take  for  a  husband  a 
man  without  the  tribe  he  must  also  be  adopted  into  the 
family  of  some  gens  other  than  that  of  the  woman.  What 
has  been  called  by  some  ethnologists  endogamy  and  exog- 
amy, are  correlative  parts  of  one  regulation,  and  the  Wyan- 
dots,  like  all  other  tribes  of  which  we  have  any  knowledge 
in  North  America,  are  both  endogamous  and  exogamous. 

Polygamy  is  permitted,  but  the  wives  must  belong  to 
different  gentes.  The  first  wife  remains  the  head  of  the 
household.  Polyandry  is  prohibited.  A  man  seeking  a 
wife  consults  her  mother,  sometimes  direct,  and  sometimes 
through  his  own  mother.  The  mother  of  the  girl  advises 
with  the  women  councillors  to  obtain  their  consent,  and  the 
young  people  usually  submit  quietly  to  their  decision. 
Sometimes  the  woman  councillors  consult  with  the  men. 

When  a  girl  is  betrothed,  the  man  makes  such  presents  to 
the  mother  as  he  can.  It  is  customary  to  consummate  the 
marriage  before  the  end  of  the  moon  in  which  the  betrothal 
is  made.  Bridegroom  and  bride  make  promises  of  faithful- 
ness to  the  parents  and  women  councillors  of  both  parties. 
It  is  customary  to  give  a  marriage  feast  in  which  the  gentes 
of  both  parties  take  part.  For  a  short  time,  at  least,  bride 
and  groom  live  with  the  bride's  mother,  or  rather  in  the 
original  household  of  the  bride. 

The  time  when  they  will  set  up  housekeeping  for  them- 
selves is  usually  arranged  before  marriage. 

In  the  event  of  the  death  of  the  mother,  the  children  be- 
long to  her  sister  or  to  her  nearest  female  kin,  the  matter 
being  settled  by  the  council  women  of  the  gens.  As  the 
children  belong  to  the  mother,  on  the  death  of  the  father 
the  mother  and  children  are  cared  for  by  her  nearest  male 
relative  until  subsequent  marriage. 
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NAME    REGULATIONS. 

It  has  been  previously  explained  that  there  is  a  body  of 
names,  the  exclusive  property  of  each  gens.  Once  a  year 
at  the  green-corn  festival,  the  council  women  of  the  gens 
select  the  names  for  the  children  born  during  the  previous 
year,  and  the  chief  of  the  gens  proclaims  these  names  at  the 
festival.  No  person  may  change  his  name,  but  every  per- 
son, man  or  woman,  by  honorable  or  dishonorable  conduct, 
or  by  remarkable  circumstance,  may  win  a  second  name 
commemorative  of  deed  or  circumstance,  which  is  a  kind  of 
title. 

REGULATIONS   OF    PERSONAL    ADORNMENT. 

Each  clan  has  a  distinctive  method  of  painting  the  face, 
a  distinctive  chaplet  to  be  worn  by  the  gentile  chief  and 
council  women  when  they  are  inaugurated,  and  subse- 
quently at  festival  occasions,  and  distinctive  ornaments  for 
all  its  members,  to  be  used  at  festivals  and  religious  cere- 
monies. 

REGULATIONS  OF  ORDER  IN  ENCAMPMENT  AND  MIGRATIONS. 

The  camp  of  the  tribe  is  in  an  open  circle  or  horse-shoe, 
and  the  gentes  camp  in  following  order,  beginning  on  the 
left  and  going  around  to  the  right : 

Deer,  Bear,  Highland  Turtle  (striped),  Highland  Turtle 
(black),  Mud  Turtle,  Smooth  Large  Turtle,  Hawk,  Beaver, 
Wolf,  Sea  Snako,  Porcupine. 

The  order  in  which  the  households  camp  in  the  gentile 
group  is  regulated  by  the  gentile  councillors  and  adjusted 
from  time  to  time  in  such  a  manner  that  the  oldest  family  is 
placed  on  the  loft,  and  the  youngest  ori  the  right.  In  mi- 
grations and  expeditions  the  order  of  travel  follows  the 
analogy  of  encampment. 

PROPERTY    RIGHTS. 

Within  the  area  claimed  by  the  tribe  each  gens  occupies 
a  smaller  tract  for  the  purpose  of  cultivation.     The  right  of 


ANTHROPOLOGICAL  SOCIETY.  85 

the  gens  to  cultivate  a  particular  tract  is  a  matter  settled  in 
the  council  of  the  tribe,  and  the  gens  may  abandon  one 
tract  for  another  only  with  the  consent  of  the  tribe.  The 
women  councillors  partition  the  gentile  land  among  the 
householders,  and  the  household  tracts  are  distinctly  marked 
by  them.  The  ground  is  re-partitioned  once  in  two  years. 
The  heads  of  households  are  responsible  for  the  cultivation 
of  the  tract,  and  should  this  duty  be  neglected  the  council 
of  the  gens  calls  the  responsible  parties  to  account. 

Cultivation  is  communal ;  that  is,  all  of  the  able-bodied 
women  of  the  gens  take  part  in  the  cultivation  of  each 
household  tract  in  the  following  manner : 

The  head  of  the  household  sends  her  brother  or  son  into 
the  forest  or  to  the  stream  to  bring  in  game  or  fish  for  a 
feast ;  then  the  able-bodied  women  of  the  gens  are  invited 
to  assist  in  the  cultivation  of  the  land,  and  when  this  work 
is  done  a  feast  is  given. 

The  wigwam  or  lodge  and  all  articles  of  the  household 
belong  to  the  woman — the  held  of  the  household — and  at 
her  death  are  inherited  by  her  eldest  daughter,  or  nearest  of 
female  kin.  The  matter  is  settled  by  the  council  women. 
If  the  husband  die  his  property  is  inherited  by  his  brother 
or  his  sister's  son,  except  such  portion  as  may  be  buried  with 
him.  His  property  consists  of  his  clothing,  hunting  and 
fishing  implements  and  such  articles  as  are  used  personally 
by  himself. 

Usually  a  small  canoe  is  the  individual  property  of  the 
man.  Large  canoes  are  made  by  the  male  members  of  the 
gentes,  and  are  the  property  of  the  gentes. 

RIGHTS   OF   PERSON. 

Each  individual  has  a  right  to  freedom  of  person  and 
security  from  personal  and  bodily  injury,  unless  adjudged 
guilty  of  crime  by  proper  authority. 

COMMUNITY   RIGHTS. 

Each  gens  has  the  right  to  the  services  of  all  its  women 
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in  the  cnltivation  of  the  soil.  Each  gens  haa  the  right  to 
the  service  of  all  its  male  member?  in  avenging  wrongs, 
and  the  tribe  has  the  right  to  the  service  of  all  its  male 
members  in  time  of  war. 

RIGHTS   OF    RELIGION. 

Each  phratry  has  the  right  to  certain  religious  ceremonies 
and  the  preparation  of  certain  medicines. 

Each  gens  has  the  exclusive  right  to  worship  its  tutelar 
gofl,  and  each  individual  has  the  exclusive  right  to  the  poe- 
sesBion  and  use  of  a  particular  amulel 

CRIMES. 

The  violations  of  rights  are  crimes.  Some  of  the  crime? 
recognized  by  the  Wyandots  are  as  follows : 

1.  Adultery.  4.  Murder. 

2.  Theft.  5.  Treason. 

3.  Maiming.  6.  Witchcraft. 

A  maiden  guilty  of  fornication  may  be  punished  by  her 
mother  or  female  guardian,  but  if  the  crime  is  flagrant  and 
repeated,  so  as  to  Vjecome  a  matter  of  general  gossip,  and  the 
mother  fails  to  correct  it,  the  matter  may  be  taken  up  by  the 
eoiincil  women  of  the  gens. 

A  woman  guilty  of  adultery,  for  the  first  offense  is  pun- 
ished by  having  her  hair  cropped ;  for  repeated  offenses  her 
left  ear  is  cut  off. 

THEFT. 

The  punishment  for  theft  is  two-fold  restitution.  When 
the  prosecutor  and  prosecuted  belong  to  the  same  gens,  the 
trial  is  before  the  council  of  the  gens,  and  from  it  there  is 
no  appeal.  If  the  parties  involved  are  of  different  gentes, 
the  prosecutor,  through  the  head  of  his  household,  lays  the 
matter  before  the  counsel  of  his  own  gens ;  by  it  the  matter 
is  laid  before  the  gentile  council  of  the  accused  in  a  formal 
manner.  Thereupon  it  becomes  the  duty  of  the  council  of 
the  accused  to  investigate  the  facts  for  themselves,  and  to 
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settle  the  matter  with  the  council  of  the  plaintiff.  Failure 
thus  to  do  is  followed  by  retaliation  in  the  seizing  of  any 
property  of  the  gens  which  may  be  found. 

MAIMING. 

Maiming  is  compounded,  and  the  method  of  procedure 
in  prosecution  is  essentially  the  same  as  for  theft. 

MURDER. 

In  the  case  of  murder,  if  both  parties  are  members  of  the 
same  gens,  the  matter  is  tried  by  the  gentile  council  on 
complaint  of  the  head  of  the  household,  but  there  may  be 
an  appeal  to  the  council  of  the  tribe.  When  the  parties 
belong  to  different  gentes,  complaint  is  formally  made  by 
the  injured  party,  through  the  chief  of  his  gens,  in  the  fol- 
lowing manner : 

A  wooden  tablet  is  prepared,  upon  which  is  inscribed  the 
totem  or  heraldic  emblem  of  the  injured  man's  gens,  and  a 
picture  writing  setting  forth  the  offence  follows. 

The  gentile  chief  appears  before  the  chief  of  the  council 
of  the  offender,  and  formally  states  the  offence,  explaining 
the  picture-writing,  which  is  then  delivered. 

A  council  of  the  offender's  gens  is  thereupon  called  and 
a  trial  is  held.  It  is  the  duty  of  this  council  to  examine 
the  evidence  for  themselves  and  to  come  to  a  conclusion 
without  further  presentation  of  the  matter  on  the  part  of  the 
person  aggrieved.  Having  decided  the  matter  among  them- 
selves, they  appear  before  the  chief  of  the  council  of  the 
aggrieved  party  to  offer  compensation. 

If  the  gens  of  the  offender  fail  to  settle  the  matter  with 
the  gens  of  the  aggrieved  party,  it  is  the  duty  of  his  nearest 
relative  to  avenge  the  wrong. .  Either  party  may  appeal  to 
the  council  of  the  tribe.  The  appeal  must  be  made  in  due 
form,  by  the  presentation  of  a  tablet  of  accusation. 

Inquiry  into  the  effect  of  a  failure  to  observe  prescribed 
formalities  developed  an  interesting  fact.     In  procedure 
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agadn:$r,  (^rime.  fiaulnre  in  fijrmAlity  i:§  hoc  lionxsiiiereii  a  viola- 
tion  «ot'  the  rigjit'i  of  the  a^cxMei  bat  ppjot'  ot*  his  inni>!em:e. 
It  'lA  r:ons>td^red  sapcnwttaral  evideiKe  that  the  charges  are 
i&lm.  In  nriab  for  all  ol3fences  fi>rm*of  procedure  ire.  thjer«- 
fore,  likely  to  be  earnestly  qaeattoded. 

Trea^rjn  coni^i^tA  in  revealing  the  aeeret*  of  the  medidne 
pTeparation.^  or  giving  other  informatioQ  o-r  assistauLce  to 
enemies  of  the  tribe,  and  L»  ptmished  bv  death.  The  triAl 
w  before  the  croantril  of  the  tribe, 

WITCHCRAPT. 

Witchcraft  w  punkhed  bv  death,  stabbing,  tomahawking, 
or  burning.  Charges  of  witchcraft  are  investigated  bv  the 
grand  council  of  the  tribe.  When  the  accused  is  adju»i;red 
guilty,  he  may  appeal  to  supernatural  judgment-  The  test 
LH  by  fir^;.  A  circular  fire  is  built  on  the  ground  thn^ugh 
whi'^'h  the  accTLSfrf]  mu*t  nin  from  ea^t  and  we?t,  and  fr:»m. 
norr.h  to  -o'uFi.  If  no  luyiry  i.-i  n:ceived.  he  is  adjudire«i 
luuo'^-jit. :  if  hf-  falls  inro  the  fire,  he  Ls  a<ljud^ed  <rul'-y. 
.Sliojild  a  [^'Tron  ac^:u.v:d  or  having  the  ;xeneral  reputati«:»n 
of  \)Tfif:Urt\u<j  witclKTat'r  ]r>*:come  deaf,  blind,  or  have  <«»re 
(:Vf-9,  eara'^he,  Fiea'^lache^,  or  other  ^liseases  considered  loath- 
Horne,  he  i.-<  r*JipfK>*ed  to  have  failed  in  practisinir  his  arts 
u{;on  others  and  to  hav^  fallen  a  victim  to  them  himself. 
Such  cases  are  mf>rrt  lik*^*ly  to  be  punished. 

OL'TL.VWKY. 

The  institution  of  outlawry  exists  among  the  Wyandots 
in  a  peculiar  form.  An  outlaw  is  one  who  by  his  erimt-s 
has  placed  himself  without  the  protection  of  his  clan.  A 
man  can  be  declared  an  outlaw  by  his  own  clan,  who  thus 
publish  to  the  tribe  that  they  will  not  defend  him  in  case 
he  is  injured  by  another.  But  usually  outlawry  is  declared 
only  after  trial  before  the  tribal  council. 
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The  method  of  procedure  is  analogous  to  that  in  case  of 
murder.  When  the  person  has  been  adjudged  guilty,  and' 
sentence  of  outlawry  declared,  it  is  the  duty  of  the  chief  of 
the  Wolf  clan  to  make  known  the  decision  of  the  council. 
This  he  does  by  appearing  before  each  clan  in  the  order  of 
its  encMupment,  and  declaring  in  terms  the  crime  of  the 
outlaw  and  the  sentence  of  outlawry,  which  may  be  either 
of  two  grades. 

In  the  lowest  grade  it  is  declared  that,  if  the  man  shall 
thereafter  continue  in  the  commission  of  similar  crimes,  it 
will  be  lawful  for  any  person  to  kill  him ;  and  if  killed, 
rightfully  or  wrongfully,  his  clan  will  not  avenge  his  death. 

Outlawry  of  the  highest  degree  makes  it  the  duty  of  any 
member  of  the  tribe  who  may  meet  with  the  oflFender  to  kill 
him. 

MILITARY  GOVERNMENT. 

The  management  of  military  affairs  inheres  in  the  mili- 
tary council  and  chief.  The  military  council  is  composed 
of  all  the  able-bodied  men  of  the  tribe :  the  military  chief 
is  chosen  by  the  council  from  the  Porcupine  gens.  Each 
gentile  chief  is  responsible  for  the  military  training  of  the 
youth  under  his  authority.  There  is  usually  one  or  more 
potential  military  chiefs  who  are  the  close  companions  and 
assistants  of  the  chief  in  time  of  war,  and  in  case  of  the 
death  of  the  chief  take  his  place  in  the  order  of  seniority. 

Prisoners  of  war  are  adopted  into  the  tribe  or  killed.  To 
be  adopted  into  the  tribe  it  is  necessary  that  the  prisoner 
should  be  adopted  into  some  family.  The  warrior  taking 
the  prisoner  has  the  first  right  to  adopt  him,  and  his  male 
or  female  relatives  have  the  right  in  the  order  of  their  kin- 
ship. If  no  one  claims  the  prisoner  for  this  purpose  he  is 
caused  to  run  the  gauntlet,  as  a  test  of  his  courage. 

If  at  his  trial  he  behaves  manfully,  claimants  are  not 
wanting,  but  if  he  behaves  disgracefully  he  is  put  to  death. 
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FELLOWHOOD. 

There  is  an  interesting  institution  found  among  the 
Wyandots,  as  among  soijae  other  of  our  North  American 
tribes,  namely,  that  of  fellowhood.  Two  young  men  agree 
to  be  perpetual  friends  to  each  other,  or  more  than  brothers. 
Each  reveals  to  the  other  the  secrets  of  his  life,  and  coun- 
sels with  him  on  matters  of  importance,  and  defends  him 
from  wrong  and  violence,  and  at  his  death  is  chief  mourner. 

The  government  of  the  Wyandots,  with  the  social  organ- 
ization upon  which  it  is  based,  affords  a  typical  example  of 
tribal  Government  throughout  North  America.  Within  that 
area  there  are  several  hundred  distinct  governments.  In  so 
great  a  number  there  is  great  variety,  and  in  this  variety 
we  find  different  degrees  of  organization,  the  degrees  of 
organization  being  determined  by  the  differentiation  of  the 
functions  of  the  government  and  the  correlative  specializa- 
tion of  organic  elements. 

Much  has  yet  to  be  done  in  the  study  of  these  governments 
before  safe  generalizations  maybe  made.  .But  enough  is 
known  to  warrant  the  following  statement : 

Tribal  government  in  North  America  is  based  on  kinship 
in  that  the  fundamental  units  of  social  organization  are 
bodies  of  consanguineal  kindred  either  in  the  male  or  female 
line:  these  units  being  what  has  been  well  denominated 
"  gentes." 

These  "gentes"  are  organized  into  tribes  by  ties  of  rela- 
tionship and  aflfinity,  and  this  organization  is  of  such  a 
character  that  the  man's  position  in  the  tribe  is  fixed  by  his 
kinship.  There  is  no  place  in  a  tribe  for  any  person  whose 
kinship  is  not  fixed,  and  only  those  persons  can  be  adopted 
into  the  tribe  who  are  adopted  into  some  family  with  arti- 
ficial kinship  specified.  The  fabric  of  Indian  society  is  a 
complex  tissue  of  kinship.  The  warp  is  made  of  streams 
of  kinship  blood,  and  the  woof  of  marriage  ties. 

With  inost  tribes  military  and  civil  affairs  are  differenti- 
ated.    The  functions  of  civil  government  are  in  general 
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differentiated  only  to  this  extent,  that  executive  functions 
are  performed  by  chiefs  and  sachems,  but  these  chiefe  and 
sachems  are  also  members  of  the  council.  The  council  is 
legislature  and  court.  Perhaps  it  were  better  to  say  that 
the  council  is  the  court  whose  decisions  are  law,  and  that 
the  legislative  body  properly  has  not  been  developed. 

In  general,  crimes  are  well  defined.  Procedure  is  formal, 
and  forms  are  held  as  of  such  importance  that  error  therein 
is  prima  fade  evidence  that  the  subject  matter  formulated 
was  false. 

When  one  gens  charges  crime  against  a  member  of 
another,  it  can  of  its  own  motion  proceed  only  to  retaliation. 
To  prevent  retaliation,  the  gens  of  the  offender  must  take 
the  necessary  steps  to  disprove  the  crime,  or  to  compound 
or  punish  it.  The  charge  once  made  is  held  as  just  and 
true  until  it  has  been  disproved,  and  in  trial  the  cause  of 
the  defendant  is  first  stated.  The  anger  of  the  prosecuting 
gens  must  be  placated. 

In  the  tribal  governments  there  are  many  institutions, 
customs,  and  traditions  which  give  evidence  of  a  former 
condition  in  which  society  was  based,  not  upon  kinship,  but 
upon  marriage. 

From  a  survey  of  the  facts  it  seems -highly  probable  that 
kinship  society,  as  it  exists  among  the  tribes  of  North 
America,  has  developed  from  connubial  society,  which  is 
discovered  elsewhere  on  the  globe.  In  fact,  there  are  a  few 
tribes  that  seem  scarcely  to  have  passed  that  indefinite 
boundary  between  the  two  social  states.  Philologic  research 
leads  to  the  same  conclusion. 

Nowhere  in  North  America  have  a  people  been  discovered 
who  have  passed  beyond  tribal  society  to  national  society 
based  on  property,  i.  6.,  that  form  of  society  which  is  char- 
acteristic of  civilization.  Some  peoples  may  not  have  reached 
kinship  society ;  none  have  passed  it. 

Nations  with  civilized  institutions,  art  with  palaces,  mono- 
theism as  the  worship  of  the  Great  Spirit,  all  vanish  from 
the  priscan  condition  of  North  American  in  the  light  of  an- 
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thropologic  research.  Tribes  with  the  social  institutions  of 
kinship,  art  with  its  highest  archit-ectural  development  ex- 
hibited in  the  structure  of  communal  dwellings,  and  polythe- 
ism in  the  worship  of  mythic  annimals  and  nature-gods 
remain. 


TWENTY-SEVENTH  REGULAR   MEETING. 

October  5,  1880. 


Scheme  of  the  Tenth  Census  for  the    Enumeration  of 

Untaxed  Indians. 

By  GARRICK  MALLERY. 

The  speaker  exhibited  the  schedule  prepared  by  the 
Bureau  of  Ethnology  for  this  purpose  and  explained  the 
object  of  the  inquiries  made  therein. 


Ossuary  at  Accotink,  Va. 

By  E.   R.  REYNOLDS. 

This  ossuary  was  discovered  on  the  15th  of  April,  1800, 
by  a  party  of  gentlemen  from  the  Shenandoah  Valley.  It 
is  situated  on  the  farm  of  Lewis  Ashtx)n,  Esq.,  Fairfax 
County,  near  the  confluence  of  Accotink  Creek  and  the 
Potomac,  at  Marlborough.  The  cutting  of  its  banks  by  the 
creek  revealed  human  remains  and  implements.  Mr.  Printz 
and  other  members  of  the  party  succeeded  in  recovering 
the  bones  of  twelve  very  large  Indians.  They  had  been 
buried  with  their  feet  to  the  east  under  a  stratum  of  earth 
six  feet  deep.  The  skeletons  appeared  to  be  between  six  and 
seven  feet  long,  and  correspondingly  large  in  other  respects. 
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Around  the  head  of  one  of  the  skeletons  were  four  oblong 
shells  set  vertically  in  the  soil  and  lapping  past  each  other 
like  the  scales  of  a  fish.  Each  shell  was  about  six  inches 
long  by  four  inches  wide.  A  human  face  in  tolerably  high 
relief,  was  carved  upon  each,  and  also  five  grooves  or 
"tallies."  In  addition  to  these,  a  fifth  shell  was  found  lying 
near  the  head.  It  was  about  four  inches  in  diameter  and 
nearly  circular  in  shape,  with  a  rudely  carved  human  face 
on  the  sand  in  tolerably  high  relief.  Next  to  this  semi- 
circle of  shells  were  found  four  round  shells  smoothly  carved 
and  polished.  Each  was  about  four  inches  in  diameter,  and 
had  several  perforations.  Another  perforated  shell  was 
found  ;  this,  however,  was  only  an  inch  and  a  half  in  diame- 
ter. Next,  six  circular  disks  of  copper  were  discovered, 
ranging  from  two  and  a  half  to  six  inches  in  diameter. 
These  were  also  perforated  like  the  shells.  In  another  direc- 
tion they  unearthed  six  oblong  plates  of  copper,  ranging  from 
three  to  four  inches  in  width  and  from  five  to  seven  inches 
in  length.  Four  small  shells,  each  about  four  inches  in  length 
were  found  in  another  pile  near  the  central  skeleton,  and  near 
by  about  four  quarts  of  beads  made  of  rolled  copper  cylinders, 
bone,  clay,  and  shell.  The  copper  beads  were  from  one  and  a 
half  to  two  inches  long,  and  were  strung  upon  what  appeared 
to  be  a  thread  having  a  coarse  linen  texture.  The  thread 
was  in  a  good  state  of  preservation,  and  the  fragments  ex- 
hibited still  show  the  character  of  the  material  used. 

In  another  part  of  the  mound  or  ossuary  six  small  trian- 
gular pieces  of  copper  were  found,  two  earrings  made  of 
rolled  brass  tubes,  a  beautiful  pipe  made  of  stone  with  copper 
ornaments  attached,  and  other  finely  finished  stone  pipes. 
Two  small  copper  bells  shaped  like  modern  sleigh-bells  and 
an  earthen  dish  were  found  in  rear  of  the  head  and  other 
objects  named.  A  cross  of  white  metal  of  rude  construc- 
tion was  found  in  an  erect  position,  sustained  by  the  earth, 
between  the  thumb  and  fore-finger  of  the  skeleton.  The 
other  eleven  skeletons  had  nothing  about  them  but  beads. 
All  were  in  an  excellent  state  of  preservation.    The  mound 
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has  been  washed  entirely  away  by  the  freshets,  and  nnthing 
remains  to  mark  its  former  position. 


October  19,  1880. 


An  Inquiry  Into  the  History  and  Indentity  of  tize  Shaw- 
nee Indians. 

By  C.  C.  ROYCE. 

Mr.  Royce  said  his  paper  should  be  considered  as  merely 
tentative  and  subject  to  corrections  of  either  a  minor  or  nui- 
ical  character  as  the  results  of  fature  inquiries  may  justity. 

The  Shawnees  were  the  Betiouins  and  one  mav  almost  nav 
the  Ishmaelites  of  the  North  American  tribes.  As  w.-inderers 
they  were  without  rivals  among  their  race,  and  as  fomenter? 
of  di.scorrl  their  genius  was  marked.  Their  original  home 
JH  not  certainly  known.  It  i^.  nor.  probable  that  it  ever  will 
be.  l.^t..  In  the  year  \^)Cj>^,  Captain  -lohn  Smith,  ot  VirLrinia, 
ill  vovaa'incr  up  the  CViesapeake  foun*!  the  nei:i*hboriQa*  tribes 
living  in  <lrearl  of  a  tribe  known  to  them  a.s  **  Ma:j:.-:a- 
womekes,"'  who  lived  bevond  the  mountain.^,  when^-e  ^he 
Potomai:  River  had  \t^.  sonn-e^r.  upon  a  great  .-alt  water  or 
lake,  f  fe  encountered  .seven  canoeM  full  of  them  at  the  head 
of  the  bav  and  remark.-^*  that  their  dexteritv  in  their  canoes, 
marJe  of  the  bark  of  trer-^i.  and  well  luted  with  ^nim,  irave 
evidence  of  their  residence  upon  .some  great  water. 

Smith's  map  of  1^>20.  locates  the  Ma.-sawom<rkesf  upon  the 
south  .shore  of  a  .suppo^Ted  lartre  body  of  water  in  about  the 
direction  and  location  of  Lake  Erie. 

Gallatin  and  Bancroft  have  assumed  that  tlie  Massawo- 
mekcH  and  the  five  Nation^s  were  identical.  In  <:ontradiction 
of  thiiH  i.s  the  fact  that  at  the  date  of  Smith's  travels,  the  most 
wcHterly  of  the  Five  Nation.s — the  Seneca — was  not  in  posses- 
sion of  the  countrv  west  of  the  Genesee  River.     From  that 
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'river  westward  to  and  beyond  Niagara  River  resided  a  nation 
known  to  history  as  the  Attiwondaronk,  or  Neuter  Nation, 
who  were  not  defeated  and  dispersed  by  the  Five  Nations 
until  1651,  more  than  forty  years  subsequent  to  Smith's  ob- 
servations. To  reach  the  country  of  the  latter  from  Chesa- 
peake Bay  the  Susquehanna  River  would  have  been  the 
most  natural  course  to  pursue.  The  Massawomekes  return- 
ing home  pursued  a  northwest  direction  beyond  the  moun- 
tains which  would  have  been  an  unnatural  and  inconvenient 
route  to  reach  the  country  of  the  Five  Nations.  It  is  as- 
sumed, then,  that  the  Massawomekes  occupied  the  south 
and  southwest  shore  of  Lake  Erie  and  controlled  the  country 
from  there  to  the  Alleghany  mountains. 

2d.  During  the  first  half  of  the  seventeenth  century  there 
existed  on  the  south  shore  of  Lake  Erie  in  the  identical  ter- 
ritory above  assigned  to  the  Massawomekes,  a  nation  of 
Indians  known  as  the  "  Fries,"  "  Rique,"  or  "  Chats."  The 
Jesuits  visited  them  as  early  as  1626,  and  were  unsuccessful 
in  attempting  to  establish  missions  among  them.  They 
were  overthrown  and  dispersed  by  the  Five  Nations  about 
1655,  and  no  subsequent  mention  is  made  of  them  as  a 
nation. 

3d.  Colden  in  his  history  of  the  Five  Nations  relates  that 
shortly  prior  to  the  French  settlement  of  Canada,  the  Five 
Nations  had  been  driven  by  the  Andirondacks,  from  the 
neighborhood  of  Montreal  to  the  banks  of  the  lakes  on 
which  they  subsequently  lived.  There  they  turned  tJbeir 
arms  agtiinst  the  "  Satanas  "  who  lived  to  the  west  of  them 
on  the  banks  of  the  lakes,  and  in  a  few  years  subdued  and 
drove  them  from  the  country.  This  relation  is  doubtless 
borrowed  from  the  narrative  of  Nicholas  Perot,  who  lived 
among  the  Indians  for  more  than  thirty  years  subsequent 
to  1665.  These  "  Satanas "  are  mentioned  by  Colden  as 
synonymous  with  the  "  Shaonons,"  or,  as  Perot  calls  them, 
"  Chaoua  nons." 

Here,  then,  we  have  in  the  earliest  history  of  the  country 
the  names  of  three  tribes  who  by  the  accounts  of  different 
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anrf  wiiielj  *iparatftd  CKLvrilers.  oi!niipu»«i  die  -iome  cRgitia  -)£ 
conntrr.  tlx,: 

lirt.  The  *  Maflftawomekftf*"  ot  .rymir.h 

ii.  The* ''  Erifts,"'  or  •* Chans."  'it'  die  ieamt  reladoaij.  inii 

Zf\,  The  "SafAJMUi"  ot'  CoUien.  and  '  ('■h*ju>aaiii:i!ift"'  of 
P«=:rot. 

fty  d.11  accountj*  given  of  diese  people  diej  were  namer- 
01W  and  powerful.  EA»:h  ^x^Mipiei  and  «!ontrolieii  a  kirae 
rftjciori  of  terrirorjr  in  the  .mme  general  loealiiy:  eaach.  hmi 
.«v>  fe.r  a.^  Icrtown  long  been  die  occnpann  diereiif  Xeidierof 
r.he  Aor.horinif«  dted  :»peaiK  of  more  than  one  nacion  ^ynxtTL- 
pyirisf  nhw  region :  neither  ."*eeni.'«  co  have  had  any  knowl- 
erlg*^;  or  tra^Iition  of  any  other  nati«jn  having  done  so.  lu 
i.-^  improl'>abIft  that  three  namerona  and  warlike  nadtjou 
fthould  within  the  hwtoric  period  have  «>^?npied  so  limited 
a  region  without  any  acconnt  or  tra<iition  having  survived 
of  their  intercoarae  and  conflicts  with  each  other.  These 
fsur^A  r:f>nAtitate  strong  evidence  that  three  such  «iistLnct 
TiSuUousi  uevftT  had  a  rr>ntemporaneoa5  existence,  and  that 
tlif:  MaA^worneke«,  Erief=»,  and  irfatana*  or  <"haoaanons.  were 
one  and  th^:  ^arn*-!  [^:op !»•":. 

Tfii.^-  ul^Mity  having  r^en  a.'?:*uni»^i,  an-l  the  Eries  having 
hy  all  arr:oMnr..-!  U':<^:n  conquered  and  dLsperseil  ab«jfiT:  IrK*.?, 
it.  remain.^  to  trace  the  remnant  in  their  wan«ierin2^.  whi-.h 
i.-»  a  rno-.t  diffirult  and  un.'-ati.'rtactorv  task. 

ft  rnay  he  remarked  at  thir  point  that  a  manusi-ript  map 
fttill  exi-ti  in  Holland  of  the  date  of  1014  or  1010.  whereiju 
a  nation  of  Indian.-;  <;alled  "Sawwoaneu"  is  marke<l  as  liv- 
ing on  the  ea-^t  bank  of  Delaware  River.  De  Laet,  also,  in 
hi.^  hi.rtorv  Cedition  of  1^>40>  enumerates  the  "Sawanojs*'  as 
one-  of  the  tribes  then  inhabiting  the  Delaware  River.  Van- 
derdonck'.s  map  of  Xew  Netherlands,  dated  1^>50.  assigns 
the  *'Sauwjino<'>s'"  position  on  the  west  bank  of  the  Zuydt 
(now  Delaware*)  River,  between  the  present  sites  of  Phila- 
delphia and  Trenton. 

It  is  not  impossible  that,  during  the  conflicts  between  the 
Satanas  and  Five  Nations,  a  bodv  of  the  former  mav  have 
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become  segregated  from  their  friends  and  terminated  their 
wanderings  by  a  settlement  on  the  Delaware. 

The  Eries  being  overthrown,  the  survivors  driven  from 
their  ancient  homes  and  deprived  of  the  lake  as  a  principal 
source  of  food  supply,  were  forced  to  resort  more  extensively 
to  the  chase  as  a  means  of  subsistence,  the  tendency  of 
which  would  be  to  divide  the  tribe  into  small  hunting  par- 
ties, and  encourage  the  wandering  propensities  so  often  re- 
marked of  the  Shawnees. 

In  1669  a  Shawnee  prisoner  offered  to  guide  La  Salle  from 
Lake  Ontario  to  the  Ohio  River,  with  which  region  he  (the 
Shawnee)  was  familiar  and  in  which  he  probably  resided. 
The  "  Illinois "  informed  Marquette,  in  1670,  that  the 
"  Chaouanons  "  lived  thirty  days'  journey  southeast  of  their 
country. 

In  1672,  Father  Marquette  locates  the  "  Chaouanons  "  on 
the  Ohio  River  in  twenty-three  villages.  In  1680  a  "  Cha- 
ouanon  "  chief,  living  on  a  great  branch  of  the  Ohio,  sent 
to  La  Salle  to  form  an  alliance. 

The  map  accompanying  Marquette's  journal,  published  in 
1681,  locates  the  "Chaouanons"  on  the  Ohio  River,  near  the 
Mississippi ;  but  on  his  original  manuscript  map  they  are 
located  in  a  vast  unexplored  region  far  to  the  east  of  the 
Mississippi,  in  about  the  latitude  of  the  middle  or  upper  Ohio. 

In  1682,  La  Salle  took  possession  of  the  country  east  of 
the  Mississippi,  from  its  mouth  to  the  Ohio,  with  the  con- 
sent of  the  "  Chaouanons,"  "  Chichachas,"  et  cd, 

"  Joutel,"  the  companion  of  La  Salle,  remarks  that  the 
Shawanoes  "  formerly  lived  on  the  borders  of  Virginia  and 
the  English  colonies." 

Father  Gravier,  in  1700,  speaks  of  the  "  Chaouanoua  "  as 
living  upon  a  main  branch  of  the  Ohio,  coming  from  the 

s.  s.  w. 

De  Lisle's  map  of  1700  places  the  "Ontouagannha"  (a 
Jesuit  synonym  for  Shawnee)  on  the  headwaters  of  the  Santee 
and  Great  Pedee  rivers,  in  South  Carolina,  and  the  "  Chion- 
onons  "  on  the  Tennessee  River,  near  its  mouth.    A  portion 
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tribe  in  Pennsylvania,  meanwhile,  became  the  most' numer- 
ous and  important  portion  of  the  Shawnee  people.  Owing 
to  the  encroachments  of  the  white  population,  they  were 
gradually  forced  back  until,  about  1750,  they  began  a  migra- 
tion to  the  Ohio  country,  where  they  united  with  their 
western  brethren.  They  aided  the  French  in  the  war  of 
1755,  especially  at  Braddock's  defeat. 

In  1756  an  expedition  against  them  under  Major  Lewis 
was  a  failure.  In  1764,  Colonel  Boquet's  expedition  resulted 
in  temporary  peace  with  them.  In  1774  they  were  defeated; 
with  their  allies,  at  Point  Pleasant,  Va.  In  1780,  General 
George  Rogers  Clarke  burnt  their  towns  on  Mad  River,  and 
in  1782  repeated  it  on  the  Miami.  In  1790  and  1791  they 
participated  in  the  defeats  of  Generals  Harmar  and  St.  Clair 
respectively.  In  1794  they,  with  others,  were  defeated  by 
General  Wayne,  and  were  parties  to  the  treaty  of  1795, 
whereby  the  southern  two-thirds  of  Ohio  and  a  portion  of 
Indiana  were  ceded  to  the  United  States.  Thev  have  been 
parties  to  numerous  treaties  since  that  date,  whereby  their 
claims  to  territory  have  been  gradually  relinquished. 

In  the  interval  between  Wayne's  treaty  and  the  war  of 
1812,  the  Shawnees  again  became  hostile,  and  the  forces  of 
Tecumseh,  under  command  of  his  brother,  the  prophet,  were 
defeated  at  Tippecanoe,  in  1811,  while  Tecumseh  himself 
was  killed  at  the  battle  of  the  Thames,  in  1813. 

By  the  treaty  of  1817,  three  small  tracts  were  reserved  for 
the  occupancy  of  the  Shawnees  in  northwestern  Ohio,  which 
were  in  turn  ceded  to  the  United  States,  in  1831,  prepara- 
tory to  their  removal  west  of  the  Mississippi  River.  A  re- 
serve was  provided  for  the  mixed  Senecas  and  Shawnees  in 
Indian  Territorj-,  where  they  now  reside,  and  another  in 
Kansas  for  the  Shawnees  alone,  to  which,  in  company  with 
a  portion  of  their  people,  who  had  been  living  in  Missouri 
since  1793,  they  removed  and  again  became  united.  A  por- 
tion of  this  reserve  was  ceded  to  the  United  States,  in  1854, 
and  in  1869,  after  ha\4ng  sold  the  remainder  of  their  lands 
in  Kansas,  they  removed  to  Indian  Territory,  and  merged 
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their  tribal  existence  with  the  Cherokees.  A  nnmber  of 
Shawnees  who,  just  prior  to  and  during  the  late  rebellion, 
wandered  off  to  Texas  and  Mexico,  returned  after  the  war 
and  were  provided  with  a  separate  home  in  Indian  Territory, 
under  the  name  of  "Absentee  Shawnees."  These  latter, 
together  with  those  confederated  with  the  Senecas  in  the 
northeastern  part  of  Indian  Territory,  are  all  of  the  once 
powerful  "  Massawomekes  "  now  left  to  maint>aTn  the  tribal 
name  of  "  Shawnee." 


Civilization. 

bt  m.  b.  w.  hough. 

The  aim  of  this  paper  seemed  to  be  chiefly  to  enforce  the 
truth  which  is  embodied  in  the  adage,  ccehmi  jion  aimmum 
mujtani  qui  trcms  mare  cwrrwrU.  There  is  a  succession  of 
qualities  practically  parallel  with  the  current  of  life.  Cul- 
ture to  be  successful  with  a  people  must  be  adapted  to  their 
character.  The  mere  communication  of  knowledge  will 
not  civilize  a  race.  Civilization  must  be  inherent  and  there- 
fore of  slow  development.  So  long  as  the  features  of  the 
ancestor  are  repeated  in  his  descendants,  will  the  traits  of 
his  character  reappear.  Language  may  change,  customs  be 
left  behind,  races  may  migrate  from  place  to  place,  and  sub- 
sist on  whatever  the  country  they  occupy  affords,  but  their 
fundamental  characteristics  will  survive,  these  are  compara- 
tivelv  uninfluenced  bv  the  mere  accidents  of  nutrition. 

Mr.  Hough  then  proceeded  to  consider  some  of  the  elements 
of  civilization,  among  which  he  recognizes  marriage,  war. 
slavery,  caste,  a  measure  of  value,  money,  &c.,  each  of 
whicli  he  treated  at  length.  Any  form  of  marriage  is  better 
than  no  marriage;  polygamy  even  has  its  advantages  as  a 
system  of  marriage.  War  laid  the  foundation  for  landed  pro- 
prietorship, which,  whatever  its  present  or  future  evils,  has 
been  in  the  past  a  powerful  engine  of  progress.    Slavery  even 
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has  played  a  part  in  civilization  and  lies  at  the  bottom  of 
the  industrial  social  state.  Indirectly,  too,  slavery  has  been 
beneficial.  The  most  unnatural  forms,  as  for  example  that 
formerly  existing  in  the  United  States,  have  upon  the  whole 
worked  to  the  advantage  of  the  slave.  Caste  in  India  led 
to  the  division  of  labor ;  in  feudal  Europe  it  led  to  political 
organization.  Money  and  the  conception  of  property  mark 
a  great  stride  in  social  progress. 

The  speaker  gave  as  the  true  tests  of  civilization :  1.  The 
degree  to  which  the  powers  of  nature  arc  made  conducive 
to  the  well-being  of  man ;  and  2,  the  degree  to  which  man 
has  learned  to  conform  to  the  laws  of  nature.  He  would 
exclude  from  the  true  civilizing  agencies  the  ceremonial  part 
of  social  existence,  the  forms  of  religion,  and  much  that 
passes  for  culture.  The  remainder  of  the  paper  was  de- 
voted to  the  elaboration  and  historical  illustration  of  these 
general  principles. 


TWENTY-NINTH  REGULAR  MEETING. 

November  2,  1880. 


No  quorum  present,  by  reason  of  the  National  election. 


THIRTIETH  REGULAR  MEETING. 

November  16,  1882. 


Tuckahoe,  or  Indian  Bread. 

By  J.  H.  GORE. 

The  speaker  first  mentioned  the  circumstances  which  sug- 
gested this  subject  for  investigation,  and  the  unsettled  con- 
dition of  the  various  theories  concerning  its  nature  and  use. 

The  early  writers  attributed  to  Tuckahoe  great  nutritive 
qualities ;  so  in  order  to  determine  its  exact  value  as  an  ar- 


102  TRANSACTIONS   OF   THE 

tide  of  sustenance  for  the  Indians,  it  was  necessary  to  ascer- 
tain the  geographic  distribution  of  Tuckahoe,  and  its  preva- 
lence in  these  localities.  This  was  accomplished  by  send- 
ing circulars  of  inquiry  through  the  Smithsonian  Institu- 
tion to  nearly  every  Cryptogamic  Botanist  in  the  United 
States,  to  Curators  of  Natural  History  Museums  and  to  the 
newspapers  along  the  Atlantic  coast  and  the  Mississippi 
Valley.  It  was  found  that  it  was  more  or  less  abundant  in 
the  Coast  States  firom  New  Jersey  to  Florida,  and  in  Kansas 
and  Arkansas.  The  question :  Did  its  growth  depend  upon 
circumstances  then  existing  ?  was  answered  by  giving  an 
outline  of  the  process  of  its  development,  and  specimens 
were  ex"hibited  by  way  of  proof. 

Likewise  the  means  by  which  it  might  have  been  found 
by  the  nations  if  its  value  as  food  was  sufficient  to  pay  for 

the  trouble.    Its  exact  nutritive  value  was  determined  bv 

•i 

an  analysis  made  by  Dr.  Parsons,  which  gave  only  three- 
fourths  of  one  per  cent,  of  nitrogenous  matter ;  this  being 
insufficient  to  repair  the  waste  in  the  animal  tissues  it  was 
pronounced  valueless  as  food.  The  speaker  then  suggested 
that  there  must  have  been  other  roots  called  Tuckahoe,  and 
quoted  from  a  number  of  histories  showing  that  a  root  by 
this  name  was  frequently  described  entirely  different  from 
the  one  in  question;  and  finally  succeeded  in  identifying  five 
roots  which  were  once  known  as  Tuckahoe.  Also  the  deriva- 
tion of  the  word  Tuckahoe  given  the  speaker  by  the  distin- 
guished Ethnologist,  Dr.  Trumbull,  shows  that  it  is  from 
p^i((.'iyta*,  meaning  something  round  or  rounded,  and  not  from 
a  word  meaning  bread,  as  heretofore  supposed.  The  conclu- 
sion then  given  was,  that  Tuckahoe  was  a  term  applied  to  aU 
roots  which  were  made  esculent  bv  o<x>kino:.  Finally,  all  of 
these  except  Pachi/nia  coros  received  a  special  name,  this 
alone  retaining  the  appellation  of  Tuckahoe,  and  that  when 
we  read  of  Tuckahoe  as  contributing  so  largely  toward  the 
support  of  the  aborigines  we  can  only  know  that  all  edible 
tubers  were  referred  to.  The  paper  was  illustrated  by  six 
larore  charts  ixivins:  twelve  botanic  svnonvms,  eisrht  affinities. 
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five  roots,  once  known  as  Tuckahoe;  an  analysis,  one  of 
these  showing  that  it  was  nutritive ;  ten  Indian  synonyms, 
and  an  analysis  of  Tuckahoe. 


Indian  Mounds  in  the  Shenandoah  Valley. 

By  E.  R.  REYNOLDS. 

Mr.  Reynolds  read  a  paper  on  an  Indian  Mound,  nine 
miles  southwest  of  Luray,  in  the  Valley  of  the  South  Shen- 
andoah. The  mound  is  situated  at  the  eastern  base  of  the 
Massaunutton  Mountain,  on  the  farm  of  Mr.  Phillip  Long. 
It  was,  according  to  Kercheval,  originally  about  twelve  or 
fourteen  feet  high  by  thirty  feet  in  diameter.  It  is  now  but 
two  and  a  half  feet  high.  In  opening  the  mound  a  stratum 
of  hard,  fire-baked  clay  was  found  at  the  bottom,  on  which 
reposed  the  remains  of  the  Indian  to  whose  memory  the 
mound  was  erected.  Around  the  remains  were  found  a  large 
and  miscellaneous  collection  of  ornaments  and  weapons, 
many  of  which  were  seriously  injured  by  the  cremation  fire. 


THBRTY-FIRST  BEGUIiAB  MEETING. 

December  7,  1880. 


Superstitions. 

By  a.  S.  GATSCHET. 

This  phase  of  the  human  mind  manifests  itself  in  so  many 
ways  that  the  definitions  given  by  Webster  and  others  do 
not  cover  the  whole  ground.  It  is  a  belief  in  a  known  or 
unknown  physical  power  operating  within  us  or  outside  of 
us,  and  having  a  supernatural  influence  upon  our  bodies 
or  our  minds,  in  such  a  manner  that  the  future  may  be  fore- 
seen and  its  events  controlled. 

The  causes  of  superstition  are  egotism  and  the  instinct  of 
self-preservation.    The  forces  of  nature  and  its  phenomena 
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can  work  ns  good  or  harm,  and  influence  over  them  will 
give  us  an  advantage  over  our  fellow  beings. 

The  religions  of  the  world  are  connected  more  or  less 
with  superstition,  many  of  the  Pagan  forms  of  worship  con- 
taining little  or  nothing  else.  The  peculiar  garb  in  which 
it  clothes  itself  is  the  badge  or  mark  of  a  certain  grade  of 
civilization.  As  it  progresses  in  its  evolution  it  becomes 
more  and  more  connected  with  morality. 

The  speaker  then  discussed  at  length  the  subjects  of  sym- 
bolism, dreams,  astrology,  augury,  prognostics,  cheiromancy, 
superstitions  referring  to  animals,  plants,  and  the  occupa- 
tions of  life. 

Superstitions  are  to  be  numbered  by  the  million.  Ever}- 
year  old  ones  die,  new  ones  arise.  Ignorance  of  the  true 
causes  of  things,  and  an  innate  desire  to  account  for  them, 
lead  all  peoples  to  render  a  reason  which  is  on  a  plane  with 
their  intelligence. 

The  folk-lore  societies  and  many  private  individuals  are 
engaged  in  collecting  these  fabulous  stories.  They  are  of 
scientific  value  only  as  they  lead  to  a  deeper  insight  into  the 
psychology  of  those  who  believe  in  them.  In  the  collection 
of  them  the  most  profound  sympathy  must  exist  between 
the  student  and  his  subject.  Properly  understood  they  con- 
tribute to  the  advancement  of  ethnology,  psychology,  and 
linguistic  science. 

Mr.  Gatschet  then  proceeded  to  give  some  examples  of 
superstition  gathered  from  our  North  American  Indians, 
dividing  his  subject  as  follows : 

I.  Superstitions  connected  with  hunting. 

II.  Superstitions  connecting  with  fishing. 

III.  Those  connected  with  daily  life,  as  sneezing,  combing 
the  hair,  eating,  dreaming,  journeying,  barrenness,  observ- 
ance of  days,  tabu,  medicine. 

IV.  Those  connected  with  certain  species  of  natural  ob- 
jects, as  stormy  petrels,  gulls,  wild  geese,  bears,  foxes,  ants, 
totemic  animals. 

V.  Those  connected  with  extraordinary  phenomena,  as 
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meteors,  northern-lights,  eclipses,  great  floods,  lightning, 
bleeding  at  the  nose,  the  birth  of  twins,  lucky  numbers.    * 

In  order  to  show  the  scope  of  the  paper  a  few  of  the 
superstitions  given  are  subjoined : 

The  Indians  on  the  Huallaga  (S.  Am.)  injures  his  sarbacane 
by  shooting  at  a  certain  small  yellow  bird,  and  by  discharg- 
ing his  arrow  at  a  snake  he  will  make  the  blow-tube  as 
crooked  as  the  snake  itself. 

Among  a  great  variety  of  tribes  widely  separated,  silence 
is  enjoined  during  the  hunt. 

Ifhe  Cholos  purge  themselves  severely  and  remain  in  the 
hammock  until  the  moon  changes,  before  a  great  hunt. 

To  become  a  good  hunter  you  must  kill  a  cougar,  or 
grizzly  bear,  or  eat  the  heart  of  a  rattlesnake  or  of  a  slain 
enemy. 

Whale-fishers  of  Alaska  keep  the  bodies  of  celebrated 
hunters  in  caves.  When  they  are  about  to  go  on  a  whaling 
cruise  they  put  these  corpses  in  water  and  then  drink  it  so 
as  to  acquire  great  skill  and  prowess. 

Sneezing  is  a  sign  that  some  one  is  thinking  of  you. 
Combing  the  hair  after  dark  is  a  sign  that  one  of  our  parents 
will  not  live  long.  Only  old  persons  comb  their  hair  in  the 
evening. 

Dreaming  of  bides  always  is  a  prognostic  of  great  wealth. 

If  your  shadow  falls  on  a  hill  you  will  find  no  edible  roots. 

The  Modocs  will  not  kill  a  white  deer  unless  there  are 
many  persons  present. 

On  the  Colorado  River  a  meteor  flying  west  is  the  "  big 
man's  "  heart  hastening  to  the  ocean. 

The  polar  light  is  among  many  tribes  the  dance  of  the 
dead. 

In  the  double  rainbow  the  faint  arch  is  the  grandmother 
of  the  bright  one. 

Among  the  Salinas  (S.  Am.)  twins  are  the  evidence  of 
illicit  intercourse,  and  the  woman  is  punished. 


1Q6  TRANSACTIONS  OF  THE 

THIBTY-SECOND   REGUIiAIfc  MEETING. 

December  21,  1880. 


Savage  and  Civilized  Orthoepy. 

By  LESTER  F.  WARD. 

This  paper  consists  principally  of  remarks  and  strictures 
on  the  first  chapter  of  the  Inirodvudion  to  the  Study  of  In- 
dian  Languages.* 

After  quoting  a  preliminary  paragraph  from  this  work 
relating  to  the  complexity  and  vagueness  of  the  sounds 
in  savage  languages,  Mr.  Ward  said  that  the  two  leading 
facts  enunciated  in  it  were :  1st,  the  multiplicity  of  sounds 
which  the  human  races  have  embodied  in  speech ;  and  2d, 
the  existence  and  prevalence  of  pseudo-sounds  or  the  un- 
stable forms  of  vocalic  and  articulate  utterance  which  the 
author  of  the  work  quoted  from  designates  as  "  synthetic  or 
undifferentiated  sounds."  He  claimed  that  philologists  had 
failed  sufficiently  to  recognize  these  two  fundamental  ele- 
ments of  linguistic  study  and  proceeded  to  show  from  num- 
erous examples  drawn  from  the  French,  German,  Italian, 
Spanish  and  English  languages  that  these  characteristics,  so 
far  from  being  confined  to  savage  or  barbaric  tongues  are 
common  to  all  languages  even  the  most  cultured.  The  most 
general  faot  adduced  in  support  of  this  view  was  that  all  for- 
eigners in  learning  another  language  pronounce  it  at  first, 
and  generally  always,  with  an  "accent"  peculiar  to  their 
vernacular,  and  that  this  accent  is  often  the  most  marked 
in  sounds  which  all  the  books  teach  to  be  common  to  both 
languages ;  as  in  the  attempt  of  Germans  to  pronounce  the 
English  word  "will." 

He  accounted  for  the  multiplicity  of  languages  on  the 
globe  on  strictly  natural  principles  The  facts  of  phonology 
not  less  than  those  of  morphology  are  the  result  oi^  origi- 

*  Introduction  to  the  Study  of  Indian  Languages,  by  J.  W.  Powell, 
Washington,  1880;  4P, 
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nally  fortuitous  circumstances  followed  by  strictly  mechani- 
cal adaptation  to  the  infinitely  varying  conditions  of  exist- 
ence. The  truth  should  be  clearly  recognized  that  there  is 
no  fixed  limit  to  {he  number  and  variety  of  sounds  which 
speech  may  embrace  except  that  which  the  capacity  of  the 
organs  of  speech  for  producing  such  sounds  presents.  If  all 
the  adjustments  of  which  these  organs  are  capable  could 
be  definitely  known  and  accurately  described  in  terms  of  the 
mechanical  changes  necessary  to  produce  them,  and  each 
such  species  of  sound,  as  we  may  say,  were  then  conveniently 
named  according  to  the  methods  of  science,  then  the  various 
syllables  of  a  new  language  might  be  referred  to  established 
orders  and  classes,  genera  and  species,  and  the  science  of 
phonology  historically  established.  It  might  then  be  seen 
how  utterly  fortuitous  the  character  of  every  language  has 
been  within  the  Jimits  of  its  possibilities,  and  the  immense 
diversity  of  languages,  not  in  their  word-units  and  sentence- 
units  alone,  but  in  their  sound-units  as  well,  would  be  no 
more  inexplicable  than  are  the  variations  which  we  see  in 
animal  and  plant  forms.  The  primary  principle  in  acquir- 
ing a  foreign  pronunciation  is  to  learn  and  to  adopt  the  ac- 
curate position  of  the  organs  of  the  mouth ;  in  fact,  could 
this  in  all  cases  be  done,  failure  to  pronounce  correctly  would 
be  a  physical  impossibility,  since  the  sound  is  in  each  case 
the  mechanical  result  of  the  relations  of  the  speaking  organ- 
ism and  can  no  more  differ  from  the  character  fixed  by  these 
relations  than  the  pitch  or  timbre  of  a  musical  instrument 
can  be  other  than  that  which  its  strings,  keys,  materials,  Ac, 
require  it  to  be. 

Mr.  Ward  then  took  up  the  letters  and  commented  upon  a 
considerable  number  of  them  with  a  view  to  pointing  out 
undifferentiated  sounds  in  modem  languages,  and  also  in 
order  to  emphasize  certain  errors  into  which  different  lexi- 
cographers l^ave  fallen  and  certain  failures  on  their  part  to 
recognize  distinctions  almost  universally  made  by  English- 
speaking  people.  This  was  particularly  striking  in  certain 
letters  mentioned. 


-;■,  Jfe'j'-c^  *r:.»*Ai^r*  ■r'^'ji  'Jihi-  :»isr  jiiimiireii.  ±r"jni  "luii 

jL'Tg-::  vj-.jj'i  -yii^iiL  !i«jir i  ll  51».     Iz.  7i-:g">H:,  tc«:.  'Jjt 

a  ^>  *r.ri,^._v-*t?t  '.f  i  T^r^  -rLti^rv-:.".  iriara»r^r  ^irH:*i^!iii-I'' 

v^TT-i*  it  :oi  ^/r/jf.  r}*^^:.   'j\szif  Jiti.  m'-i.  ffrrtra.  -r?.v. 
f/^'/u.  7/rp    r/ar*.  ^r-t     '."rL  *i>i2?^  zoizLi*  JirXjv:«in^ii»rr* 

c.jiT.i^jr,  rjT  .rZV'/.t::7ar,L*=rr*  .l  ?c.iii:'L*  3rrii*iii  i^*^d^i~  li'. 


A  ■# 

ot  '':0'irvr  thai:  nh't  i'-u:::  -^.'Urx'i  ;i.-  ii-rar-I  in  //</// J  i-?  -i 
tru*:  dipthon:^.  e'^uivai-nr.  r...  ^Le  Italiaii  -«:;iiri<i  <>{  'Z 
followfrd  'iiii'.'klv  ov  the  En^zLi'^Ii  b'ni:  ^\  it  wa.-  n.aiii- 
tained  than  th*t  En:^IL?h  ^h'^rt  /.  a.-  in  A?"/,  dv..  i-? 
riot  a  rfi*rre  -rhorttrnina'  "t*  the  •.•'mtin.ei>ral  /.  i.»ur  :-  a 
di-itin^-t  .-foan']  which  '-an  b«r  ind»-.-tinitfr:ly  {»rul«:»n;j:«f'd 
without  ':haii;ie  or  tead<ra<:y  t<.»  a.-r.-iinilate  that  >«>uu'.l. 
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To  pass  from  the  one  sound  to  the  other  was  shown 
to  require  a  sHght  readjustment  of  the  organs  of  the 
mouth. 

o.  There  is  one  sound  of  the  English  n  which  is  clearly 
synthetic,  viz.,  that  heard  in  the  word  wltole;  but  this 
is  the  only  word  to  which  it  applies,  and  uninstnicted 
people  vary  it  through  the  entire  range  of  sounds 
from  tliat  of  the  u  in  kiM  to  that  of  the  o  in  Jwk.  In 
French,  however,  this  is  the  prevailing  sound  of  the 
o  and  constitutes  their  short  or  unaccented  o.  It  is 
there  highly  synthetic,  being  pronounced  quite  differ- 
ently in  different  sections  of  France,  and  in  the  same 
section  by  different  persons,  and  even  in  different 
words  by  the  same  person,  cultivated  as  well  as  un- 
cultivated. Numerous  examples  were  given  by  the 
speaker. 

The  disagreements  and  misconceptions  among  lexi- 
cographers relative  to  this  letter  were  shown  to  be 
similar  to  those  in  the  case  of  the  a,  all  of  whom,  for 
example,  with  the  exception  of  Smart,  give  it  the 
same  sound  in  the  words  dog,  loss  moas,  cloth,  &c.,  as 
in  the  words  not,  pod,  bog,  &c.  The  speaker  main- 
tained that  the  former  sound  is  identical  with  that  of 
the  ail  in  fraud,  or  the  aw  in  law. 

u  Great  misapprehension  exists  with  regard  to  the  long 
sound  of  the  u,  whether  to  give  it  in  any  case  the  Con- 
tinental sound  represented  by  oo  in  English,  or  to 
make  it  a  diphthong  as  in  blue  (^blew)  consisting  of 
the  short  sound  of  i  prefixed  to  that  sound.  The 
word  rule  which  Maj.  Powell  selects  as  the  type  of 
the  former  pronunciation  is  much  more  frequently 
given  the  latter,  though  this  seems  not  to  be  sanc- 
tioned. The  short  sound  of  the  u  as  in  pull  was  held 
to  be,  like  the  short  sound  of  i,  a  distinct  sound  capa- 
ble of  indefinite  prolongation. 
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Diphthongs:  The  speaker  maintained  that  there  were 
gradations  among  the  diphthongs  according  to  the 
sounds  given  to  the  components  which  would  con- 
siderably increase  the  number  given  by  Major  Powell. 
For  example,  besides  the  ai  (mine)  there  may  be  di, 
and  besides  au  there  may  be  b6th  du  and  Su,  which 
last  is  more  nearly  the  common  pronunciation  of  the 
ow  in  doimfhy  the  example  given  by  him,  and  which 
is  quite  distinct  from  the  German  au  as  in  haus.  Only 
broad-spoken  people  give  this  sound  in  English. 
There  are  also  gradations  between  the  ai  and  the  di 
as  exemplified  by  the  German  eu,^u<e,  and  du,  hdvser. 
On  the  Coniinent  the  chief  distinction  is  in  the  de- 
gree  to  which  the  two  sounds  are  kept  separate.  In 
Italian  and  Spanish  the  combination  in  au  is  not  re- 
garded as  a  diphthong,  the  two  letters  constituting  as 
Djiany  syllables. 

Consonants:  Mr.  Ward  next  proceeded  to  remark  upon 
certain  of  the  consonants.  The  German  6  and  p,  k 
and  g,  as  also  to  some  extent  s,  t,  and  d,  he  regarded  as 
synthetic.  The  Germans  simply  take  no  account,  in 
pronouncing  these  letters,  of  the  distinction  between 
surd  and  sonant,  they  do  not  know  in  speaking 
whether  they  vocalize  them  or  not.  This  exemplifies 
a  principle  which  students  of  language  should  under- 
stand, viz.,  that  in  some  languages  there  are  processes 
ignored  in  utterance.  Another  example  of  this  is  found 
in  the  cockney  pronunciation  of  h,  where  it  does  not 
belong  and  omitting  it  where  it  should  be  heard. 
It  is  simply  ignored  and  whether  a  word  receives  an 
aspiration  or  not  depends  upon  rhetorical  rather  than 
orthographical  considerations. 

There  is  no  line  of  demarkation  between  the  aspi- 
rate and  the  guttural.  Several  steps  of  this  interval 
are  filled  by  the  Spanish  j,  g,  and  x,  and  by  the  two 
sounds  of  the  German  ch. 
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It  was  maintained  that  the  trilled  r  should  not  be  eon- 
founded  with  the  English  r.  The  latter  is  mi  generis.  In  the 
former,  besides  the  distinctive  vibratory  motion  of  the 
tongue,  it  is  placed  much  farther  forward,  in  a  position 
which  is  about  the  same  as  that  required  for  the  pronuncia- 
tion of  i,  and  to  which  sound,  therefore,  this  is  really  more 
nearly  allied  than  to  that  of  the  English  r. 

The  sibilate  sound  8  varies  greatly  in  different  languages, 
the  tongue  assuming  a  position  farther  and  farther  forward 
in  pronouncing  it,  until  it  finally  passes,  in  the  Spanish  c 
and  2,  into  the  th  of  the  English. 

The  German  w  and  Spanish  v  are  not,  like  the  English  v, 
dento-labials,  but  pure  labials,  and  much  nearer  allied  to  b 
than  to  V,  In  the  former  the  lips  are  not  allowed  to  come 
into  contact,  and  air  is  passed  between  them,  giving  a  sound 
resembling  that  of  our  v,  but  organically  wholly  distinct 
from  it.  In  the  latter  the  v  and  the  b  are  not  only  to  a  large 
extent  confounded  in  sound,  but  also  in  orthography,  as  is 
evidenced  by  the  large  number  of  words  which  are  indiffer- 
ently written  with  the  one  or  the  other  letter — e.  g.  bacia  or 
vacia,  baho  or  vaho,  bulto  or  vulto,  &c. 
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Annual  Address  of  the  President, 


J.  W.  POWELL. 


1881- 


On  Limitations  to  the  use  of  some  Anthropologic  Data. 

Gentlemen  : 

The  Constitution  of  the  Anthropological  Society  of  Wash- 
ington makes  it  obligatory  upon  its  President  to  deliver  an 
address  at  the  first  meeting  in  February,  upon  the  work  of 
the  Society  during  the  preceding  year. 

Last  year  it  had  escaped  the  notice  of  the  President  that 
his  annual  address  was  limited  to  a  specified  topic,  and  he 
prepared  for  that  occasion  a  paper  on  the  "  Evolution  of 
Language."  As  his  mistake  was  not  discovered  in  time, 
he  was  permitted,  through  the  courtesy  of  the  society,  to  read 
the  address  prepared,  with  the  understanding  that  at  some 
subsequent  time  the  review  provided  by  the  Constitution 
should  be  presented  by  him.  It  thus  occurs  that  the  trans- 
actions of  the  society  for  a  period  of  two  years  are  embraced 
in  the  present  address. 

In  preparing  the  present  paper  under  the  restrictions  im- 
posed by  the  Constitution,  it  has  been  found  difficult  to  give 
an  intelligent  account  of  the  subject-matter  coming  from 
time  to  time  before  the  society,  while  the  papers  thereon  were 
yet  unpublished ;  and  it  was  finally  concluded  to  be  the  better 
way  to  prepare  an  abstract  of  the  several  papers  and  to  fol- 
low with  remarks  upon  the  subject-matter  therein  presented. 

In  executing  this  plan  the  President's  address  of  last  year 
is  incorporated. 

In  making  these  abstracts  your  President  has  attempted 
to  seize  the  more  important  facts  and  conclusions  presented, 
8  113 
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and,  to  a  large  extent,  has  been  compelled  to  do  this  in  his 
own  language.  If  injustice  is  done  in  any  case  by  failure 
properly  to  appreciate  the  author,  in  palliation  the  President 
begs  of  gentlemen  to  believe  that  he  has  earnestly  tried  to 
do  justice  to  each, 

In  reviewing  the  work  of  the  past  two  years  the  papers 
are  used  as  suggestive  of  a  line  of  remarks  rather  than  as 
objects  of  criticism. 

Archaeology. 

On  the  Antiquities  of  the  United  States  papers  have  been 
read,  as  follows : 

Relic  Hunting  ;  by  Frank  H.  Gushing. 

Observations  on  Aztec  and  Guatemalan  Antiquities  ; 
by  Otis  T.  Mason. 

Arrow-head  making  ;  by  Frank  H.  Gushing. 

Progress  of  Archj^ologic  Research  in  the  United 
States  ;  by  Wills  De  Hass. 

Aboriginal  Paint  Quarry  ;  by  Elmer  R.  Reynolds. 

Aboriginal  Gemeteries  near  Piscataway,  Md.  ;  by 
Elmer  R.  Reynolds. 

On  the  Aboriginal  Siiell-iieaps  at  Pope's  Greek,  Md.  ; 
by  Elmer  R.  Reynolds. 

Letter  read  by  Mr.  Riley. 

Turtle-back  Gelts  and  their  Uses  ;  by  Elmer  R.  Rey- 
nolds. 

Shell-heaps  of  South  River,  Maryland  ;  by  J.  D.  Mc- 
Guire. 

The  Mound-builders  ;  An  Inquiry  into  their  Assumed 
Southern  Origin  ;  by  Wills  De  Hass. 

DuxMbarton  Aboriginal  Soapstone  Quarry  ;  by  Elmer 
R.  Reynolds. 

Ossuary  at  Accotinck,  Va.;  by  Elmer  R.  Reynolds. 

Indian  Mound  in  the  Valley  of  the  Shenandoah  ;  bv 
Elmer  R.  Reynolds. 

Investigations  in  this  department  are  of  great  interest, 
and  have  attracted  to  the  field  a  host  of  workers;  but  a 
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general  review  of  the  mass  of  published  matter  exhibits  the 
fact  that  the  uses  to  which  the  material  has  been  put  have 
not  always  been  wise. 

In  the  monuments  of  antiquity  found  throughout  North 
America,  in  camp  and  village  sites,  graves,  mounds,  ruins, 
and  scattered  works  of  art,  the  origin  and  development  of 
art  in  savage  and  barbaric  life  may  be  satisfactorily  studied. 
Incidentally,  too,  hints  of  customs  may  be  discovered,  but 
outside  of  this,  the  discoveries  made  have  often  been  ille- 
gitimately used,  especially  for  the  purpose  of  connecting  the 
tribes  of  North  America  with  peoples  or  so-called  races  of 
antiquitj'^  in  other  portions  of  the  world.  A  brief  review 
of  some  conclusions  that  must  be  accepted  in  the  present 
status  of  the  science  ^will  exhibit  the  futility  of  these  at- 
tempts. 

It  is  now  an  established  fact,  that  man  was  widely  scat- 
tered over  the  earth  at  least  as  early  as  the  beginning  of  the 
quaternary  period,  and,  perhaps,  in  pliocene  time. 

If  we  accept  the  conclusion  that  there  is  but  one  species 
of  man,  as  species  are  now  defined  by  biologists,  we  may 
reasonably  conclude  that  the  species  has  been  dispersed  from 
some  common  centre,  as  the  ability  to  successfully  carry  on 
the  battle  of  life  in  all  climes  belongs  only  to  a  highly 
developed  being ;  but  this  original  home  has  not  yet  been 
ascertained  with  certainty,  and  when  discovered,  lines  of 
migration  therefrom  cannot  be  mapped  until  the  changes  in 
the  physical  geography  of  the  earth  from  that  early  time  to 
the  present  have  been  discovered,  and  these  must  be  settled 
upon  purely  geologic  and  paleontologic  evidence.  The 
migrations  of  mankind  from  that  original  home  cannot  be 
intelligently  discussed  until  that  home  has  been  discovered, 
and  further,  until  the  geology  of  the  globe  is  so  thoroughly 
known  that  the  different  phases  of  its  geography  can  be 
presented. 

The  dispersion  of  man  must  have  been  anterior  to  the 
development  of  any  but  the  rudest  arts.  Since  that  time 
the  surface  of  the  earth  has  undergone  many  and  important 
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changes.  All  known  camp  and  village  sites,  graves,  moands, 
and  ruins,  belong  to  that  portion  of  geologic  time  known  as 
the  present  epoch,  and  are  entirely  sftbsequent  to  the  period 
of  the  original  dispersion  as  shown  by  geologic  evidence. 

In  the  study  of  these  antiquities,  there  has  been  much 
unnecessary  speculation  in  respect  to  the  relation  existing 
between  the  people  to  whose  existence  they  attest,  and  the 
tribes  of  Indians  inhabiting  the  country  during  the  historic 
period. 

It  may  be  said  that  in  the  pueblos  discovered  in  the 
southwestern  portion  of  the  United  States  and  fiarther 
south,  through  Mexico  and  perhaps  into  Central  America, 
tribes  are  known  having  a  culture  quite  as  far  advanced  as 
any  exhibited  in  the  discovered  ruins.  In  this  respect  then, 
there  is  no  need  to  search  for  an  extra-limital  origin  througtT 
lost  tril>os  for  anv  art  there  exhibited. 

With  ref'ard  to  the  mounds  so  widelv  scattered  between 
the  two  oceans,  it  may  also  be  said  that  mound  building 
tribes  were  known  in  the  early  history  of  discovery  of  this 
continent  and  that  the  vestiges  of  art  discovered  do  not  excel 
in  any  respect  the  arts  of  the  Indian  tribes  known  to  his- 
tory. There  is,  therefore,  no  reason  for  us  to  search  for  an 
extra-limital  origin  through  last  tribes  for  the  arts  discov- 
ered in  the  mounds  of  North  America. 

The  tracing  of  the  origin  of  these  arts  to  the  ancestors  of 
known  tribes  or  stocks  of  tribes  is  more  legitimate,  but  it 
has  limitations  which  are  widely  disregarded.  The  tribes 
which  had  attained  to  the  highest  culture  in  the  southern 
portion  of  North  America  are  now  well  known  to  belong  to 
several  different  stocks,  and  if,  for  example,  an  attempt  is 
made  to  connect  the  mound-builders  with  the  Pueblo  In- 
dians no  result  beyond  confusion  can  be  reached  until  the 
j)articular  stock  of  these  village  peoples  is  designated. 

Again,  it  is  contained  in  the  recorded  history  of  the  coun- 
try that  several  distinct  stocks  of  the  present  Indians  were 
monnd-builders  and  the  wide  extent  and  vast  number  of 
mounds  discovered  in  the  United  States  should  lead  us  to 
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suspect,  at  least  that  the  mould-builders  of  pre-historic  times 
belonged  to  many  and  diverse  stocks.  With  the  limitations 
thus  indicated  the  identification  of  mould-building  peoples 
as  distinct  tribes  or  stocks  is  a  legitimate  study,  but  when 
we  consider  the  farther  fact  now  established  that  arts  extend 
beyond  the  boundaries  of  linguistic  stocks,  the  most  funda- 
mental divisions  we  are  yet  able  to  make  of  the  peoples  of 
the  globe,  we  may  more  properly  conclude  that  this  field 
promises  but  a  meager  harvest ;  but  the  origin  and  develop- 
ment of  arts  and  industries  is  in  itself  a  vast  and  profoundly 
interesting  theme  of  study,  and  when  North  American  ar- 
chaeology is  pursued  with  this  end  in  view,  the  results  will 
be  instructive. 

Picture  Writing. 

On  this  subject  three  papers  have  been  presented,  as  fol- 
lows: 

Some  Indian  Pictographs  ;  by  G.  K.  Gilbert. 

Indian  Pictographs  ;  by  G.  K.  Gilbert. 

Indian  Pictographs  in  New  Mexico  ;  by  Miles  Rock. 

The  pictographs  of  North  America  were  made  on  divers 
substances.  The  bark  of  trees,  tablets  of  wood,  the  skins  of 
animals  and  the  surfaces  of  rocks  were  all  used  for  this  pur- 
pose ;  but  the  great  body  of  picture-writing  as  preserved  to 
us  is  found  on  rock  surfaces,  as  these  are  the  most  enduring. 

From  Dighton  Rock  to  the  cliffs  that  overhang  the  Pacific, 
these  records  are  found — on  boulders  fashioned  by  the  waves 
of  the  sea,  scattered  by  river  floods,  or  polished  by  glacial 
ice ;  on  stones  buried  in  graves  and  mounds ;  on  faces  of  rock 
that  appear  in  ledges  by  the  streams ;  on  canon  walls  and 
towering  clifis;  on  mountain  crags  and  the  ceilings  of  caves — 
wherever  smooth  surfaces  of  rock  are  to  be  found  in  North 
America,  there  we  may  expect  to  find  pictographs.  So  widely 
distributed  and  so  vast  in  number,  it  is  well  to  know  what 
purposes  they  may  serve  in  anthropologic  science. 

Many  of  these  pictographs  are  simply  pictures,  rude  etch- 
ings, or  paintings,  delineating  natural  objects,  especially  an- 
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imals,  and  illustrate  simply  the  beginning  of  pictorial  art ; 
others  we  know  were  intended  to  commemorate  events  or  to 
represent  other  ideas  entertained  by  their  authors ;  but  to  a 
large  extent  these  were  simply  mnemonic — not  conveying 
ideas  of  themselves,  but  designed  more  thoroughly  to  retain 
in  memory  certain  events  or  thoughts  by  persons  who  were 
already  cognizant  of  the  same  through  current  hearsay  or 
tradition.  If  once  the  memory  of  the  thought  to  be  pre- 
served has  passed  from  the  minds  of  men,  the  record  is  pow- 
erless to  restore  its  own  subject-matter  to  the  understanding. 

The  great  body  of  picture-writings  is  thus  described ;  yet 
to  some  slight  extent  pictographs  are  found  with  characters 
more  or  less  conventional,  and  the  number  of  such  is  quite 
large  in  Mexico  and  Central  America.  Yet  even  these  con- 
ventional characters  are  used  with  others  less  conventional 
in  such  a  manner  that  perfect  records  were  never  made. 

Hence  it  will  be  seen  that  it  is  illegitimate  to  use  any  pic- 
tographic  matter  of  a  date  anterior  to  the  discovery  of  the 
continent  by  Columbus  for  historic  purposes ;  but  it  has  a 
legitimate  use  of  profound  interest,  as  these  pictographs  ex- 
hibit the  beginning  of  written  language  and  the  beginning 
of  pictorial  art,  yet  undifferentiated ;  and  if  the  scholars  of 
America  will  collect  and  study  the  vast  body  of  this  material 
scattered  everywhere — over  the  valleys  and  on  the  mountain 
sides,  from  it  can  be  written  one  of  the  most  interesting 
chapters  in  the  early  history  of  mankind. 

History,  Customs,  and  Ethnic  Characteristics. 

» 

On  these  subjects  the  following  papers  have  been  read : 

Ancient  Maps  of  North  America  ;  by  John  C.  Lang. 

On  the  Effacing  Power  of  Tropical  Forest-growth 
IN  Trinidad  Island  ;  by  Miles  Rock. 

On  the  Determination  of  the  Age  of  Prehistoric 
Remains  ;  by  Edward  P.  Lull. 

A  Strange  Chart  ;  by  W.  Bainbridge  Hoff. 

The  Indian  Land  Title — the  Method  and  Chronology 
OF  ITS  Extinguishment  by  the  United  States;  by  C.  C. 
Royce. 
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Who  were  the  Massawomekes  ?  by  A.  L.  Guss. 

An  Inquiry  into  the  History  and  Identity  of  the 
Shawnee  Indians  ;  by  C.  C.  Roy^. 

Some  Modes  of  Indian  Burial  ;  by  P.  W.  Noms. 

Burial  Customs  of  the  North  American  Indians  ;  by 
H.  C.  Yarrow. 

TucKAHOE,  OR  INDIAN  Bread  ;  by  J.  H.  Gore. 

The  Use  of  Agricultural  Fertilisers  by  the  Ameri- 
can Indians  and  the  Early  English  Colonists;  by  G. 
Brown  Goode. 

CojLOR-BLiNDNESS  AS  Affected  BY  Race  ;  by  Swan  M. 
Burnett. 

When  America  was  discovered  by  Europeans  it  was  in- 
habited by  great  numbers  of  distinct  tribes,  diverse  in  lan- 
guages, institutions,  and  customs.  This  fact  has  never  been 
fully  recognized,  and  writers  have  too  often  spoken  of  the 
North  American  Indians  as  a  body,  supposing  that  state- 
ments made  of  one  tribe  would  apply  to  all.  This  funda- 
mental error  in  the  treatment  of  the  subject  has  led  to  great 
confusion. 

Again,  the  rapid  progress  in  the  settlement  and  occupation 
of  the  country  has  resulted  in  the  gradual  displacement  of 
the  Indian  tribes,  so  that  very  many  have  been  removed 
from  their  ancient  homes,  some  of  which  have  been  incor- 
porated into  other  tribes,  and  some  have  been  absorbed  into 
the  body  of  civilized  people. 

The  names  by  which  tribes  have  been  designated  have 
rarely  been  names  used  by  themselves,  and  the  same  tribe 
has  often  been  designated  by  different  names  in  different 
periods  of  its  history,  and  by  different  names  in  the  same 
period  of  its  history  by  colonies  of  people  having  different 
geographic  relations  to  them.  Often,  too,  different  tribes 
have  been  designated  by  the  same  name.  Without  entering 
into  an  explanation  of  the  causes  which  have  led  to  this 
condition  of  things,  it  is  simply  necessary  to  assert  that  this 
has  led  to  great  confusion  of  nomenclature.  Therefore  the 
student  of  Indian  history  must  be  constantly  on  his  guard 
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in  accepting  the  statements  of  any  aattr.r  reLiuizi;r  t.:-  iht 
tribe  of  Indianit. 

It  will  be  seen  that  to  frjlow  anv  tribe  of  Iii'iiaiL5  'iir:'!!;!!! 
po-r-t-C'vlnmbian  times  L=  a  ta=k  of  no  little  linEenlty.  \  -rs 
rhi.^  portion  of  hi.--torv  i.-?  of  imf  ortam-e.  and  the  =*:h*:Lars 
of  Ameri^ja  have  a  ^eat  work  r>rf«:Te  them. 

Three  centuries  of  intimate  ti-cntact  with  a  oivilizeii  raoe 
has  had  no  small  influen'^e  upon  the  pristine  con-iition  :f 
these  savage  and  barbaric  tribes.  The  mc-st  sp^eeiiy  an-i  rad- 
ical chansre  was  that  etfectal  in  the  arts,  indcftrlal  and  oma.- 
mental.  A  steel  knife  was  obvioasLv  better  than  a  5t.:-i:e 
knife ;  fire-arms  than  b^ws  and  arrows :  and  textile  tabri^^s 
from  the  looms  of  civilize*!  men  are  at  on*:*  seen  to  fc-e  m.-:'re 
beaatifal  and  more  nseful  than  the  mde  fabri«:s  and  nn." 
dresed  skin^  with  which  the  Indians  clothed  themselves  in 
that  earlier  dav. 

Customs  and  institutions  changed  less  rapidly.  Yet  th»fse 
have  been  much  modified.  Imitation  and  vigorous  propa- 
gandi.^m  have  been  more  or  less  effloient  cau."=es.  Miirrations 
arid  enforce*!  remova!."=  place^l  rric-es  un-ier  conditions  of 
strar.ge  erivir-'^nnient  where  new 'r-i-tOL:i5  and  :n^:::u::-:ns 
were  nece>?5iary.  and  in  this  oondi'i'^n  civilization  hid  a 
greater  inrluence:  an-l  the  pro.:^re:=s  of  occupation  i>y  wh::^ 
men  within  the  territory  of  the  United  States,  a:  iea.-t.  hiis 
reached  r/uch  a  f?ta2e  that  savairerv  and  barbarism  fiav-?  n'> 
room  for  their  existence,  and  evon  customs  and  instituti'.'-ns 
must  in  a  brief  time  be  onir^Ietelv  chan-jred.  and  wha:  vx-e 
are  yet  to  learn  of  these  people  must  W  learne«i  now. 

But  in  pursuing  these  studi^rs  the  .greatest  caution  mu-i 
be  observed  in  discriminating:  what  is  primitive  from  w^at 
has  been  acquired  from  civilized  man  by  the  various  pr'> 
cesses  of  acculturation. 

Origin  of  Man. 

Two  papers  have  been  presented  on  this  subject,  namely : 
(jy  THE  Zoological  Relations  of  Man  ;  bv  Theodore  GilL 
Pre-social  Man  :  bv  L.  F.  Ward. 
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Working  naturalists  postulate  evolution.  Zoologic  re- 
search is  largely  directed  to  the  discovery  of  the  genetic 
relations  of  animals.  The  evolution  of  the  animal  kingdom 
is  along  multifarious  lines  and  by  diverse  specializations. 
The  particular  line  which  connects  man  with  the  lowest 
forms  through  long  successions  of  intermediate  forms  is  a 
problem  of  great  interest.  This  special  investigation  has  to 
deal  chiefly  with  relations  of  structure.  From  the  many 
facts  already  recorded,  it  is  probable  that  many  detached 
portions  of  this  line  can  be  drawn,  and  such  a  construction, 
though  in  fact  it  may  not  be  correct  in  all  its  parts,  yet 
serves  a  valuable  purpose  in  organizing  and  directing  re- 
search. 

The  truth  or  error  of  such  hypothetic  genealogy  in  no 
way  affects  the  validity  of  the  doctrines  of  evolution  in  the 
minds  of  scientific  men,  but,  on  the  other  hand,  the  value 
of  the  tentative  theory  is  brought  to  final  judgment  under 
the  laws  of  evolution. 

It  would  be  vain  to  claim  that  the  course  of  zoologic  de- 
velopment is  fully  understood  or  even  that  all  of  its  most 
important  factors  are  known.  So  the  discovery  of  facts  and 
relations  guided  by  the  doctrines  of  evolution  react  upon 
these  doctrines,  verifying,  modifying,  and  enlarging  them. 
Thus  it  is  that  while  the  doctrines  lead  the  way  to  new  fields 
of  discovery,  the  new  discoveries  lead  again  to  new  doc- 
trines— increased  knowledge  widens  philosophy,  wider  phi- 
losophy increases  knowledge. 

It  is  the  test  of  true  philosophy  that  it  leads  to  the  dis- 
covery of  facts,  and  facts  themselves  can  only  be  known  as 
such ;  that  is,  can  only  be  properly  discerned  and  discrimi- 
nated by  being  relegated  to  their  places  in  philosophy.  The 
whole  progress  of  science  depends  primarily  upon  this  rela- 
tion between  knowledge  and  philosophy. 

In  the  earlier  history  of  mankind  philosophy  was  the  pro- 
duct of  subjective  reasoning,  giving  mythologies  and  meta- 
physics. When  it  was  discovered  that  the  whole  structure 
of  philosophy  was  without  foundation,  a  new  order  of  pro- 
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*rr  no  longer  ex^int    TLi*  rabf-ecx  of  r€setn:-h-  ;ir>e?^:!rr. 

Tiiir  Cfif>k/^cati  face  are  frnhrau:-^  in  ^-e  geol'?gi*3«tI  r^M-ri. 
and  this  K»^rori  ap  to  tLe  present  dme  has  Tiel*ieti  t^r:  5»zant 
BiaceriaL?  t»>  aerr*^  in  m  sointion. 

Ic  L*  kn.'>wn  that  man  higfaly  differendatai  from  lo* 
anim^T  iii  rriorx'holoeic  characiierifne?  eii5»i  in  earlT  :'u 
tem-iry  and  perhaps  in  pli-xiriir  tiimes,  and  her^  ie  -ii^ji'T- 

Language. 

-Six   c--ir.*rrr  LiT^  c»rirn  r're=*rii:rii  on  lin^iTiift:':-  fucW^i. 

«    1.  «-  _  * 


r^rz- 


lyoiAy  O'-'iti'E.  NAifES :  r,v  ALcj^ttz  S.  G-atsi-h-ru 

The  SiOy  LAV'Tr.-A'i-E  of  the  X-jryh  A^tEEiCAX  IxriAvs: 

A  CoHPXxIL^jS  j7  a  WrITTEV  LANOrTAGE  WlTH  OXE  ThaT 

i>;  .S?<>KEy  OxLY :  bv  •Vi.?  T.  Ma^i'ii. 

Oy  THE  EvO'LTTTTOy  OF  LaVOF-aGE  as  ExHIBmiD  ly  THE 
SpEOTALIZATI'^y  O'F  THE  GeaviMaTIO  Pr«>:ES?E5.  THE  InFFEE- 

EyriATioy  of  the  Parts  of  Speech.  Ayij  the  lyTEGRATi-r-y 
OF  THE  .SEyTEyoE:  from  a  StuI'Y  of  lyDiAy  LAyorA':;E.s; 
bv  J.  W.  Pow^IL 

The  TESTiMoy^-  of  the  RoMAyoE  LAyouAOEs.  G_»y':EKy- 
ryo  THE  Forms  of  the  Imperfect  Ayr)  PLf'PERFECT  St.b- 
jrycTivE  ly  the  RoMAy  Folk-spee«"*h  :  Kv  E.  A.  Fav. 

Savage  Ayi>  Civilizfd  C>rthclpy  :  bv  L.  F.  Ward. 
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In  philologj^  North  America  presents  the  richest  jBeld  in 
the  world,  for  here  is  found  the  greatest  number  of  lan- 
guages distributed  among  the  greatest  number  of  stocks. 
As  the  progress  of  research  is  necessarily  from  the  known  to 
the  unknown,  civilized  languages  were  studied  by  scholars 
before  the  languages  of  savage  and  barbaric  tribes.  Again, 
the  higher  languages  are  written  and  are  thus  immediately 
accessible.  For  such  reasons,  chief  attention  has  been  given 
to  the  most  highly  developed  languages.  The  problems 
presented  to  the  philologist,  in  the  higher  languages,  cannot 
be  properly  solved  without  a  knowledge  of  the  lower  forms. 
The  linguist  studies  a  language  that  he  may  use  it  as  an 
instrument  for  the  interchange  of  thought ;  the  philologist 
studies  a  language  to  use  its  data  in  the  construction  of  a 
philosophy  of  language.  It  is  in  this  latter  sense  that  the 
higher  languages  are  unknown  until  the  lower  languages 
are  studied,  and  it  is  probable  that  more  light  will  be  thrown 
upon  the  former  by  a  study  of  the  latter  than  by  more 
extended  research  in  the  higher. 

The  vast  field  of  unwritten  languages  has  been  explored 
but  not  sur\'e3'ed.  In  a  general  way  it  is  known  that  there 
are  many  such  languages,  and  the  geographic  distribution  of 
the  tribes  of  men  who  speak  them  is  known,  but  scholars 
have  just  begun  the  study  of  the  languages. 

That  the  knowledge  of  the  simple  and  uncompounded 
must  precede  the  knowledge  of  the  complex  and  com- 
pounded, that  the  latter  may  be  rightly  explained,  is  an 
axiom  well  recognized  in  biology,  and  it  applies  equally 
well  to  philology.  Hence  any  system  of  philology,  as  the 
term  is  here  used,  made  from  a  survey  of  the  higher  lan- 
guages exclusively,  will  probably  be  a  failure.  "Which  of 
you  by  taking  thought  can  add  one  cubit  unto  his  stature," 
and  which  of  you  by  taking  thought  can  add  the  antecedent 
phenomena  necessary  to  an  explanation  of  the  language  of 
Plato  or  of  Spencer. 

The  study  of  astronomy,  geology,  physics,  and  biology, 
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is  in  the  hands  of  scientific  men :  objective  methods  of  re- 
search are  employed  and  metaphysic  disquisitions  find  no 
place  in  the  accepted  philosophies;  but  to  a  large  extent 
philology  remains  in  the  hands  of  the  metaphysicians,  and 
subjective  methods  of  thought  are  used  in  the  explanation 
of  the  phenomena  observed.  If  philology  is  to  be  a  science 
it  must  have  an  objective  philosophy  composed  of  a  homo- 
logic  classification  and  orderly  arrangement  of  the  phe- 
nomena of  the  languages  of  the  globe. 

Philologic  research  began  with  the  definite  purpose  in 
view  to  discover  in  the  diversities  of  language  among  the 
peoples  of  the  earth  a  common  element  from  which  they 
were  all  supposed  to  have  been  derived,  an  original  speech, 
the  parent  of  all  languages.  In  this  philologists  had  great 
hopes  of  success  at  one  time,  encouraged  by  the  discover}'  of 
the  relation  between  the  diverse  branches  of  the  Arvan 
stock,  but  in  this  very  work  methods  of  research  were  devel- 
oped and  doctrines  established  by  which  unexpected  results 
were  reached. 

Instead  of  relegating  the  languages  that  had  before  been 
unclassified  to  the  Arvan  family,  new  families  or  stocks 
were  discovered,  and  this  process  has  been  carried  on  from 
year  to  year  until  scores  or  even  hundreds  of  families  are 
recognized,  and  until  we  may  reasonably  conclude  that 
there  was  no  single  primitive  speech  common  to  mankind, 
but  that  man  had  multiplied  and  spread  throughout  the 
habitable  earth  anterior  to  the  development  of  organized 
languages,  that  is,  languages  have  sprung  from  innumer- 
able sources  after  the  dispersion  of  mankind. 

The  progress  in  language  has  not  been  by  multiplication 
which  would  be  but  a  progress  in  degradation  under  the  now 
well-recognized  laws  of  evolution;  but  it  has  been  in  inte- 
gration from  a  vast  multiplicity  toward  a  unity.  True,  all 
evolution  has  not  been  in  t.his  direction.  There  has  often 
been  degradation  as  exhibited  in  the  multiplicity  of  lan- 
guages and  dialects  of  the  same  stock,  but  evolution  in 
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the  aggregate  has  been  integration  by  progress  toward  unity 
of  speech,  and  differentiation  (which  must  always  be  distin- 
guished from  multiplication)  by  specialization  of  the  gram- 
matic  processes  and  the  development  of  the  parts  of  speech. 

When  a  people  once  homogeneous  are  separated  geograph- 
ically in  such  a  manner  that  thorough  inter-communication 
is  no  longer  preserved,  all  of  the  agencies  by  which  lan- 
guages change  act  separately  in  the  distinct  communities 
and  produce  different  changes  therein  and  dialects  are  estab- 
lished. If  the  separation  continues  such  dialects  become 
distinct  languages  in  the  sense  that  the  people  of  one  com- 
munity are  unable  to  understand  the  people  of  another. 
But  such  a  development  of  languages  is  not  differentiation 
in  the  sense  in  which  this  term  is  here  used  and  often  used 
in  biology,  but  is  analogous  to  multiplication  as  understood 
in  biology.  The  differentiation  of  an  organ  is  its  develop- 
ment for  a  special  purpose,  i.  e.,  the  organic  specialization  is 
concomitant  with  functional  specialization.  When  paws  are 
differentiated  into  hands  and  feet,  with  the  differentiation 
of  the  organs  there  is  a  concomitant  differentiation  in  the 
functions. 

When  one  language  becomes  two,  the  same  function  is 
performed  by  each  and  is  marked  by  the  fundamental 
characteristic  of  multiplication,  i,  6.,  degradation ;  for  the 
people  originally  able  to  communica^^  with  each  other  can 
no  longer  thus  communicate ;  so  that  two  languages  do  not 
serve  as  valuable  a  purpose  as  one.  And  further,  neither  of 
the  two  languages  has  made  the  progress  one  would  have 
made,  for  one  would  have  been  developed  sufficiently  to 
serve  all  the  purposes  of  the  united  peoples  in  the  larger 
area  inhabited  by  them,  and,  ceteris  paribus,  the  language 
spoken  by  many  people  scattered  over  a  large  area  must  be 
superior  to  one  spoken  by  a  few  people  inhabiting  a  small 
area. 

It  would  have  been  strange  indeed  had  the  primitive  as- 
sumption in  philology  been  true  and  the  history  of  lan- 
guage exhibited  universal  degradation. 
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nomena  to  be  explained,  for  the  fundamental  postulate  in 
mythology  is  "  some  one  does  it,"  such  being  the  essential 
characteristic  of  subjunctive  reasoning.  As  peoples  pass 
from  one  stage  of  culture  to  another,  the  change  is  made  by 
developing  a  new  sociology  with  all  its  institutions,  by  the 
development  of  new  arts,  by  evolution  of  language,  and  in 
a  degree  no  less  by  a  change  in  philosophy ;  but  the  old 
philosophy  is  not  supplanted.  The  change  is  made  by  in- 
ternal growth  and  external  accretion. 

Fragments  of  the  older  are  found  in  the  newer.  This 
older  material  in  the  newer  [philosophy  is  often  used  for 
curious  purposes  by  many  scholars.  One  such  use  I  wish  to 
mention  here.  The  nomenclature  which  has  survived  from 
the  earlier  state  is  supposed  to  be  deeply  and  occultly  sym- 
bolic and  the  mythic  narratives  to  be  deeply  and  occultly 
allegoric.  In  this  way  search  is  made  for  some  profoundly 
metaphysic  cosmogony,  some  ancient  beginning  of  the  myth- 
ology is  sought  in  which  mystery  is  wisdom  and  wisdom  is 
mystery. 

The  objective  or  scientific  method  of  studying  a  mythol- 
ogj'  is  to  collect  and  collate  its  phenomena  simply  as  it  is 
stated  and  understood  by  the  people  to  whom  it  belongs.  In 
tracing  back  the  threads  of  its  historical  development  the 
student  should  expect  to  find  it  more  simple  and  child-like 
in  every  stage  of  his  progress. 

It  is  vain  to  search  for  truth  in  mythologic  philosophy, 
but  it  is  important  to  search  for  veritable  philosophies  that 
they  may  be  properly  compared  and  that  the  pro^lucts  of 
the  human  mind  in  its  various  stages  of  culture  may  be 
known,  important  in  the  reconstruction  of  the  history  of 
philosophy  and  important  in  furnishing  necessary  data  to 
psycholog}'.  No  labor  can  be  more  fruitless  than  the  search 
in  mythologj'  for  true  philosophy  and  the  efforts  to  build  up 
from  the  terminology  and  narratives  of  mythologies  an 
occult  Hymlx>lism  and  system  of  allegory  is  but  to  create  a 
new  and  fictitious  l>ody  of  mythology. 

There  is  a  symbolism  inherent  in  language  and  found  in 
U 
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all  philosophy,  true  or  false,  and  such  symbolism  was  culti- 
vated as  an  occult  art  in  the  early,  history  of  civilization 
when  picture-writing  developed  into  conventional  writing ; 
and  symbolism  is  an  interesting  subject  for  study  but  it  has 
been  made  a  beast  of  burden  to  carry  packs  of  metaphysic 
nonsense.  ' 

Sociology. 

In  Sociology  the  following  papers  have  been  presented : 

The  Old  Roman  Senate:  A  Study  of  Deliberative 
Assemblies  ;  by  J.  Howard  Gore. 

French  and  Indian  Half-breeds  of  the  Northwest  ; 
by  Victor  Havard. 

Poisoned  Weapons  of  North  and  South  America  ;  by 
W.  J.  Hofl&nan. 

The  Development  of  Deliberative  Government  among 
THE  North  American  Indians  ;  by  J.  Howard  Gore. 

Wyandot  Government  :  A  Short  Study  of  Tribal  So- 
ciety ;  by  J.  W.  Powell. 

Scheme  of  the  Tenth  Census  for  the  Enumeration  of 
Untaxed  Indians  ;  by  Garrick  Mallery. 

Civilization  ;  by  M.  B.  W.  Hough. 

Here  again  North  America  presents  a  wide  and  interest- 
ing field  to  the  investigator,  for  it  has  within  its  extent 
many  distinct  governments  and  these  governments  so  far  as 
investigations  have  been  carried,  are  found  to  belong  to  a 
type  more  primitive  than  any  of  the  feudalities  from  which 
the  civilized  nations  of  the  earth  sprang  as  shown  by  con- 
currently recorded  history. 

Yet  in  this  history  many  facts  have  been  discovered  sug- 
gesting that  feudalities  themselves  had  an  origin  in  some- 
thing more  primitive.  In  the  study  of  the  tribes  of  the 
world,  a  multitude  of  sociologic  institutions  and  customs 
have  been  discovered  and  in  reviewing  the  history  of  feu- 
dalities it  is  seen  that  many  of  their  important  elements 
are  survivals  from  tribal  society. 
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So  important  are  these  discoveries  that  all  human  history 
has  to  be  re-written,  the  whole  philosophy  of  history  recon- 
structed. Government  does  not  begin  in  the  ascendency  of 
chieftains  through  prowess  in  war,  but  in  the  slow  special- 
ization of  executive  functions  from  communal  associations 
based  on  kinship;  deliberative  assemblies  do  not  start  in 
councils  gathered  by  chieftains,  but  councils  precede  chief- 
taincies. Law  does  not  begin  in  contract,  but  is  the  devel- 
opment of  .customs.  Land  tenure  does  not  begin  in  grants 
from  the  monarch,  or  the  feudal  lord,  but  a  system  of  tenure 
in  common  by  gentes  or  tribes  is  developed  into  a  system  of 
tenure  in  severalty.  Evolution  in  society  has  not  been  from 
militancy  to  industrialism,  but  from  organization  based  on 
kinship  to  organization  based  on  property,  and  alongside  of 
the  specializations  of  the  industries  of  peace  the  arts  of  war 
have  been  specialized. 

So,  one  by  one,  the  theories  of  metaphysic  writers  on  so- 
ciology are  overthrown,  and  the  facts  of  history  are  taking 
their  place  and  the  philosophy  of  history  is  being  erected 
out  of  materials  accumulating  by  objective  studies  of  man- 
kind. 

Psychology. 

One  paper  on  Psychology  has  been  presented,  namely : 

Is  Thought  Possible  Without  Language  ? — Case  of  a 
Deaf  Mute  ;  by  Samuel  Porter. 

Psychology  has  hitherto  been  chiefly  in  the  hands  of  sub- 
jective philosophers  and  is  the  last  branch  of  Anthropology 
to  be  treiated  by  scientific  methods.  But  of  late  years  sun- 
dry important  labors  have  been  performed  with  the  end  in 
view  to  give  this  department  of  philosophy  a  basis  of  objec- 
tive facts ;  especially  the  organ  of  the  mind  has  been  studied 
and  the  mental  operations  of  animals  have  been  compared 
with  those  of  men,  and  in  various  other  ways  the  subject  is 
receiving  scientific  attention. 

The  new  psychology  in  process  of  construction  will  have 
a  three-fold  basis :  A  physical  basis  on  phenomena  presented 
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by  the  organ  of  the  mind  as  shown  in  man  and  the  lower 
animals ;  a  linguistic  basis  as  presented  in  the  phenomena 
of  language,  which  is  the  instrument  of  mind ;  a  functional 
basis  as  exhibited  in  operations  of  the  mind. 

The  phenomena  of  the  third  class  may  be  arranged  in 
three  sub-classes.  First,  the  operations  of  mind  exhibited 
in  individuals  in  various  stages  of  growth,  various  degrees 
of  culture,  and  in  various  conditions,  normal  and  abnormal ; 
second,  the  operations  of  mind  as  exhibited  in  technology, 
arts  and  industries ;  third,  the  operations  of  mind  as  exhib- 
ited in  philosophy ;  and  these  are  the  explanations  given  of 
the  phenomena  of  the  universe.  On  such  a  basis  a  scien- 
tific psychology  must  be  erected. 

The  transactions  of  this  Society  for  the  past  two  years 
exhibit  evidence  that  Anthropology  in  its  various  branches 
is  already  receiving  attention  from  the  objective  stand-point; 
subjective  disquisitions  find  but  little  place  therein  and  the 
series  of  papers  constitute  a  valuable  body  of  contributions 
to  the  science. 

As  methods  of  study  are  discovered  a  vast  field  opens  to 
the  American  scholar.  Now,  as  at  all  times  in  the  history 
of  civilization,  there  has  been  no  lack  of  interest  in  this 
subject,  and  no  lack  of  speculative  writers ;  but  there  is  a 
great  want  of  trained  observers  and  acute  investigators. 

If  we  lay  aside  the  mass  of  worthless  matter  which  has 
been  published  and  consider  only  the  material  used  by  the 
most  careful  writers,  we  find  on  every  hand  that  conclusions 
are  vitiated  by  a  multitude  of  errors  of  fact  of  a  character 
the  most  simple.  Yesterday  I  read  an  article  on  the 
"Growth  of  Sculpture,"  by  Grant  Allen,  that  was  charming; 
yet  therein  I  found  this  statement; 

So  fur  as  1  know,  tbo  Polynesians  and  manv  other  savages  have  not  pro- 
gressed beyond  the  full-face  stage  of  human  portraiture  above  described. 
Next  in  rank  comes  the  drawing  of  a  profile,  as  we  find  it  among  the  Eski- 
mos and  the  bushmen.  Our  own  children  soon  attain  to  this  level*,  which 
is  one  degree  higher  than  that  of  the  full  face,  as  it  implies  a  special  point 
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of  view,  suppresses  half  the  features,  and  is  not  diagrammatic  or  symbol- 
ical of  all  the  separate  parts.  Negroes  and  North  American  Indians 
cannot  understand  profile :  they  ask  what  has  become  of  the  other  eye. 

Perhaps  Mr  Allen  derives  his  idea  of  the  inability  of  the 
Indians  to  understand  profiles  from  a  statement  of  Catlin, 
which  I  have  seen  used  for  this  and  other  purposes,  by  dif- 
ferent anthropologists  until  it  seems  to  have  become  a  /a- 
vorite  fact. 

Turning  to  Catlings  "  Letters  and  Notes  on  the  Manners, 
Customs,  and  Condition  of  the  North  American  Indians" 
(Vol.  2,  page  2,)  we  find  him  saying : 

After  I  had  painted  these  and  many  more,  whom  I  have  not  time  at 
present  to  name,  I  painted  the  portrait  of  a  celebrated  warrior  of  the  Sioux, 
by  the  name  of  Mah-to-chee-ga,  (the  little  bear,)  who  was  unfortunately 
slain  in  a  few  moments  after  the  picture  was  done,  by  one  of  his  own  tribe  ; 
and  which  was  very  near  costing  me  my  life  for  having  painted  a  side  view 
of  his  face,  leaving  one-half  of  it  out  of  the  picture,  which  had  been 
the  cause  of  the  affray;  and  supposed  by  the  whole  tribe  to  have  been  in- 
tentionally loft  out  by  me,  as  "  good  for  nothing."  This  was  the  last  pic- 
ture thut  I  painted  amongst  the  Sioux,  and  the  last,  undoubtedly,  that  I 
shall  ever  paint  in  thut  place.  So  tremendous  and  so  alarming  was  the 
excitement  about  it,  that  ray  brushes  were  instantly  put  away,  and  I 
embarked  the  next  day  on  the  steamer  for  the  sources  of  the  Missouri)  and 
was  glad  to  get  under  weigh. 

Subsequently  Mr.  Catlin  elaborates  this  incident  into  the 
"  Story  of  the  Dog,"  Vol.  2,  page  188  et  seq. 

Now,  whatsoever  of  truth  or  of  fancy  there  may  be  in 
this  story,  it  cannot  be  used  as  evidence  that  the  Indians 
could  not  understand  or  interpret  profile  pictures,  for  Mr. 
Catlin  himself  gives  several  plates  of  Indian  pictographs 
exhibiting  profile  faces.  In  my  cabinet  of  pictographs  I 
have  hundreds  of  side  views  made  by  Indians  of  the  same 
tribe  of  which  Mr.  Catlin  was  speaking. 

It  should  never  be  forgotten  that  travelers  and  other  per- 
sons who  write  for  the  sake  of  making  good  stories  must  be 
used  with  the  utmost  caution.  Catlin  is  only  one  of  a  thou- 
sand such  who  can  be  used  with  safety  only  by  pei'sons  so 
thoroughly  acquainted  with  the  subject  that  they  are  able 
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to  divide  facts  actually  observed  from  creations  of  fancy. 
But  Mr.  Catlin  must  not  be  held  responsible  for  illogical 
deductions  even  from  his  facts.  I  know  not  how  Mr.  Allen 
arrived  at  his  conclusion,  but  I  do  know  that  pictographs 
in  profile  are  found  among  very  many,  if  not  all  the  tribes 
of  North  America. 

Now,  for  another  example.  Peschel,  in  "  The  Races  of 
Man  "  (page  151),  says : 

The  transatlantic  history  of  Spain  has  no  case  comparable  in  iniquity  to 
the  act  of  the  Portuguese  in  Brazil,  who  deposited  the  clothes  of  scarlet 
fever  or  small-pox  patients  on  the  hunting  grounds  of  the  natives,  in  order 
to  spread  the  pestilence  among  them ;  and  of  the  North  Americans,  who 
used  strychnine  to  poison  the  wells  which  the  Bedskins  were  in  the  habit 
of  visiting  in  the  deserts  of  Utah  ;  of  the  wives  of  Australian  settlers,  who, 
in  times  of  famine,  mixed  arsenic  with  the  meal  which  they  gave  to  starv- 
ing natives. 

In  a  foot  note  on  the  same  page.  Burton  is  given  as  au- 
thority for  the  statement  that  the  people  of  the  United 
States  poisoned  the  wells  of  the  redskins. 

Referring  to  Burton,  in  "  The  City  of  the  Saints  "  (page 
474),  we  find  him  saying : 

The  Yuta  claim,  like  the  Shoshonee,  descent  from  an  ancient  people  that 
immigrated  into  their  present  seats  from  the  northwest.  During  the  last 
thirty  years  they  have  considerably  decreased  according  to  the  mountaineers, 
and  have  been  demoralized  mentally  and  physically  by  the  emigrants ;  for- 
merly they  were  friendly,  now  they  are  often  at  war  with  the  intruders. 
As  in  Australia,  arsenic  and  corrosive  sublimate  in  springs  and  provisions 
have  diminished  their  number. 

Now,  why  did  Burton  make  this  statement?  In  the 
same  volume  he  describes  the  Mountain  Meadow  massacre, 
and  gives  the  story  as  related  by  the  actors  therein.  It  is 
well  known  that  the  men  who  were  engaged  in  this  affair 
tried  to  shield  themselves  by  diligently  publishing  that  it 
was  a  massacre  by  Indians  incensed  at  the  travelers  because 
they  had  poisoned  certain  springs  at  which  the  Indians  were 
wont  to  obtain  their  supplies  of  water.  When  Mr.  Burton 
was  in  Salt  Lake  City  he  doubtless  heard  these  stories. 

So  the  falsehoods  of  a  murderer,  told  to  hide  his  crime, 
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have  gone  into  history  as  facts  characteristic  of  the  people  of 
the  United  States  in  their  treatment  of  the  Indians.  In  the 
paragraph  quoted  from  Burton  some  other  errors  occur.  The 
Utes  and  Shoshonis  do  not  claim  to  have  descended  from  an 
ancient  people  that  immigrated  into  their  present  seats  from 
the  northwest.  Most  of  these  .tribes,  perhaps  all,  have 
myths  of  their  creation  in  the  very  regions  now  inhabited 
by  them. 

Again,  these  Indians  have  not  been  demoralized  mentally 
or  physically  by  the  emigrants,  but  have  made  great  prog- 
ress toward  civilization. 

The  whole  account  of  the  Utes  and  Shoshonis  given  in 
this  portion  of  the  book  is  so  mixed  with  error  as  to  be  val- 
ueless, and  bears  intrinsic  evidence  of  having  been  derived 
from  ignorant  frontiersmen. 

Turning  now  to  the  first  volume  of  Spencer's  Principles 
of  Sociology  (page  149)  we  find  him  saying : 

And  thus  prepared,  we  need  feel  no  surprise  on  being  told  that  the  Zufii 
Indians  require  "  much  facial  contortion  and  bodily  gesticulation  to  make 
their  sentences  perfectly  intelligible ; ''  that  the  language  of  the  Bushman 
needs  so  many  signs  to  eke  out  its  meaning,  that  'Uhey  are  unintelligible 
in  the  dark  ;  "  and  that  the  Arapahos  "  can  hardly  converse  with  another 
in  the  dark." 

When  people  of  different  languages  meet,  especially  if 
they  speak  languages  of  different  stocks,  a  means  of  com- 
munication is  rapidly  established  between  them  composed 
partly  of  signs  and  partly  of  oral  words,  the  latter  taken 
from  one  or  both  of  the  languages  but  curiously  modified  so 
as  hardly  to  be  recognized.  Such  conventional  languages  are 
usually  called  "jargons,"  and  their  existence  is  rather  brief. 

When  people  communicate  with  each  other  in  this  man- 
ner oral  speech  is  greatly  assisted  by  sign  language,  and  it  is 
true  that  darkness  impedes  their  communication.  The  great 
body  of  frontiersmen  in  America  who  associate  more  or  less 
with  the  Indians  depend  upon  jargon  methods  of  communi- 
cation with  them ;  and  so  we  find  that  various  writers  and 
travellers  describe  Indian  tongues  by  the  characteristics  of 
this  jargon  speech.    Mr.  Spencer  usually  does. 
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The  Zuni  and  the  Arapaho  Indians  have  a  language  with 
a  complex  grammar  and  copious  vocabulary  well  adapted  to 
the  expression  of  the  thoughts  incident  to  their  customs  and 
status  of  culture,  and  they  have  no  more  diflBculty  in  convey- 
ing their  thoughts  with  their  language  by  night  than  Eng- 
lishmen have  in  conversing  without  gaslight.  An  example 
from  each  of  three  eminent  authors  has  been  taken  to  illus- 
trate the  worthlessness  of  a  vast  body  of  anthropologic 
material  to  which  even  the  best  writers  resort. 

Anthropology  needs  trained  devotees  with  philosophic 
methods  and  keen  observation  to  study  every  tribe  and  na- 
tion of  the  globe  almost  de  novo ;  and  from  materials  thus 
collected  a  science  may  be  established. 
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CONSTITUTION. 


Article  I. — Name, 

The  name  of  this  So<5iety  shall  be  "  The  Anthropolog- 
ical Society  of  Washington." 

Article  II. — Object. 

The  object  of  this  Society  shall  be  to  encourage  the  study 
of  the  Natural  History  of  Man,  especially  with  reference  to 
America,  and  shall  include  Archaeology,  Somatology,  Eth- 
nology, and  Philology. 

Article  III. — Members. 

The  members  of  this  Society  shall  be  persons  who  are  in- 
terested in  Anthropology,  and  shall  be  divided  into  three 
classes :  Active,  Corresponding,  and  Honorary.  The  Active 
members  shall  be  those  who  reside  in  Washington,  or  in  its 
vicinity,  and  who  shall  pay  the  dues  required  by  Article  XV ; 
Corresponding  members  shall  be  those  who  are  engaged  in 
anthropological  investigations  in  other  localities;  Honorary 
members  shall  be  those  who  have  contributed  by  author- 
ship or  patronage  to  the  advancement  of  Anthropology. 
Corresponding  or  Honorary  members  may  become  Active 
members  by  paying  the  fee  required  by  Article  XV. 

All  members  shall  be  elected  by  ballot,  as  follows :  The 
name  of  the  canditate  shall  be  recommended  to  the  Council 
in  writing,  by  two  members.  If  a  majority  of  the  Council 
favor  the  election,  the  name  shall  be  presented  to  the  Society, 
and  a  vote  of  a  majority  of  the  Active  members  present  at 
a  regular  meeting  shall  be  necessary  to  an  election. 
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No  person  shall  be  entitled  to  the  privileges  of  Active 
membership  before  signing  this  constitution. 

^  Article  IV. — Officers, 

The  officers  of  this  Society  shall  be  a  President,  four 
Vice-Presidents,  a  Corresponding  Secretary,  a  Recording  Sec- 
retary, a  Treasurer,  and  a  Curator,  all  of  whom,  together 
^rith  six  other  Active  members,  shall  constitute  a  Council, 
all  to  be  elected  by  ballot  at  each  annual  meeting.  The 
officers  shall  serve  for  one  year,  or  until  their  successors  are 
elected. 

Article  V. — The  Council. 

No  business  shall  be  transacted  by  the  Society,  and  no 
communication  received  or  published  in  the  name  of  the 
Society,  that  has  not  first  been  referred  to  the  Council,  five 
members  of  which  shall  constitute  a  quorum. 

They  shall  act  upon  all  nominations  for  membership, 
shall  have  direction  of  the  finances,  audit  the  accounts  of 
the  Treasurer,  Corresponding  Secretary,  and  Curator,  and 
provide  a  proper  programme  for  regular  and  special  meet- 
ings. They  shall  meet  one  hour  before  the  regular  sessions 
of  the  Society,  and  at  such  other  times  as  they  may  be  called 
together  by  the  President.  They  may  call  special  meetings 
of  the  Society. 

iVRTiCLE  VI. — The  Sections. 

For  active  operations  the  Society  shall  be  divided  into 
four  sections,  as  follows:  Section  A,  Archaeology;  Section  B, 
Somatology;  Section  C,  Ethnology;  Section  D,  Philology. 
The  Vice-Presidents  of  the  Society  shall  be  ex  officio  chair- 
men of  these  sections  respectively,  and  shall  be  designated  by 
the  President  to  their  sections  after  their  election.  It  shall 
be  the  duty  of  these  sections  to  keep  the  Society  informed 
upon  the  progress  of  research  in  their  respective  fields,  to 
make  special  investigations  when  requested  by  the  Council 
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to  announce  interesting  discoveries,  to  collect  specimens, 
manuscripts,  publications,  newspaper  clippings,  &c.,  and  in 
every  way  to  foster  their  divisions  of  the  work. 

All  papers  presented  to  the  sections  shall  be  referred  to 
the  Council  and  through  it  to  the  Society. 

Article  VII. — The  President, 

The  President,  or  in  his  absence,  one  of  the  Vice-Presi- 
dents, shall  preside  over  the  meetings  of  the  Society  and  of 
the  Council,  and  shall  appoint  all  committees  in  the  Council 
and  in  the  Society. 

Article  VIII. — The  Vice-Presidents, 

The  Vice-Presidents  shall  respectfully  preside  over  the 
sections  to  which  they  have  been  designated,  and  represent 
such  section  in  the  Council  and  in  the  Society. 

All  papers  from  a  section  shall  be  referred  to  the  Council 
through  its  Vice-President. 

Article  IX. — The  Corresponding  Secretary, 

It  shall  be  the  duty  of  the  Corresponding  Secretary  to 
receive  and  answer  all  letters  of  the  Society,  to  give  due 
notice  of  all  meetings,  regular  and  special,  to  receive  all 
donations  to  the  Society  other  than  money,  acknowledge 
the  receipt  thereof,  and  deliver  them  to  the  Curator. 

Article  X. — The  Recording  Se^etary, 

The  Recording  Secretary  shall  keep  the  minutes  of  the 
regular  and  special  meetings  of  the  Society,  and  of  the 
Council;  shall  keep  a  list  of  Active,  Corresponding  and 
Honorary  members,  with  their  residences,  and  shall  inspect 
and  count  all  ballots. 

Article  XI. — Duties  of  the  Treasv/rer, 
The  Treasurer  shall  receive  and  have  charge  of  all  moneys ; 
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he  shall  deposit  the  funds  as  directed  by  the  Council,  and 
shall  not  expend  any  money  except  as  ordered  by  the  Coun- 
cil. He  shall  notify  members  in  writing  when  their  dues 
kave  remained  unpaid  for  six  months. 

Article  XII. — The  Curator. 

The  Chirator  shall  have  charge  of  all  books,  pamphlets, 
photographs,  clippings,  and  other  anthropological  material 
not  deposited  in  accordance  with  Article  XVI,  in  the  Na- 
tional Maseum  or  the  Army  Medical  Museum;  he  shall  keep 
a  record  of  them  in  a  book  provided  by  the  Society ;  he  shall 
keep  a  card  subject  index  of  anthropological  facts,  to  which 
the  members  are  all  expected  to  contribute. 

Article  XIII. — Meetings, 

The  regular  meetings  of  the  Society  shall  be  held  on  the 
first  and  third  Tuesday  of  each  month  from  October  to  June 
inclusive.  An  annual  meeting  for  the  election  of  officers 
shall  be  held  on  the  third  Tuesday  of  January  in  each  year, 
at  which  only  active  members  who  are  not  in  arrears  for 
fees  shall  be  entitled  to  vote.  The  business  of  the  Societv 
shall  be  conducted  in  accordance  with  the  established  rules 
of  parliamentary  practice.  Papers  read  shall  be  limited  to 
twenty  minutes,  after  which  the  subject  shall  be  thrown 
open  for  discussion,  remarks  thereon  to  be  limited  to  five 
minuter  for  each  speaker.  At  the  first  meeting  in  February 
the  retiring  president  shall  deliver  an  address  upon  the  work 
of  the  Society  during  the  i:)receeding  year.  Ten  active  mem- 
bers present  at  any  meeting  shall  constitute  a  quorum. 

Article  XIV. —  Visitors. 

Members  may  invite  strangers  interested  in  Anthropology 
to  attend  any  meeting  excepting  the  annual  election  ;  but  a 
resident  of  the  District  of  Columbia  shall  not  be  invited 
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Article  XV. — Fees. 

more  than  once  during^  a  year,  except  with  the  consent  of 
the  Council. 

Each  member,  on  joining,  shall  pay  the  sum  of  two  dol- 
lars, and  two  dollars  for  each  year  thereafter,  commencing 
with  the  first  of  January  ensuing.  The  names  of  members 
failing  to  pay  their  fees  one  month  after  writtten  notice  from 
the  Treasurer  as  provided  in  Article  XI,  shall  be  dropped 
from  the  roll. 

Article  XVI. — Donations. 

It  ^hall  be  the  duty  of  all  members  to  seek  to  increase  and 
perfect  the  materials  of  anthropological  study  in  the  national 
collections  at  Washington.  All  donations  of  specimens, 
books,  pamphlets,  maps,  photographs,  and  newspaper  clip- 
pings shall  be  received  by  the  Corresponding  Secretary  and 
delivered  to  the  Curator,  who  shall  exhibit  them  before  the 
Society  at  the  next  regular  meeting  after  their  reception, 
and  shall  make  such  abstract  or  entry  concerning  them  in  a 
book  provided  by  the  Society,  as  will  secure  their  value  as 
materials  of  research ;  after  which  all  archaeological  and 
ethnological  materials  shall  be  deposited  in  the  National 
Museum,  in  the  name  of  the  donor  and  of  the  Society ;  all 
crania  and  somatjc  specimens  in  the  Army  Medical  Museum ; 
all  books,  pamphlets,  photographs,  clippings,  and  abstracts 
in  the  archives  of  the  Society. 

Article  XVII. — Amendments. 

This  constitution  shall  not  be  amended  except  by  a  three- 
fourths  vote  of  the  active  members  present  at  the  annual 
meeting  for  the  election  of  'ofl&cers,  and  after  notice  of  the 
proposed  change  shall  have  been  given  in  writing  at  a  regu- 
lar meeting  of  the  Societ}'',  at  least  one  month  previously. 
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Article  XVIII. — Order  of  Business. 

The  order  of  business  at  each  regular  meeting  shall  be : 

1.  Reading  of  the  minutes  of  the  last  meeting. 

2.  Report  of  the  Council  upon  membership. 

3.  Report  of  the  Corresponding  Secretary. 

4.  Report  of  the  Curator. 

5.  Reading  of  papers  and  discussions. 

6.  Notes  and  queries. 
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